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NITRODERIVATIVES AS DRUGS FOR DISEASES HAVING AN INFLAMMATORY BASIS 

***** 

The present invention relates to compounds and the use 
thereof for diseases affecting the digestive apparatus, in 
particular the intestinal tract, specifically colites, 
gastrites, enterites, duodenites and hepatopathies of various 
nature (on a viral, immune, dismetabolic basis due to 
intoxications from drugs such as paracetamol and other 
analgesic, antibiotic, antitumoural, antidepressive drugs, 
etc . , alcohol , etc . ) . 

The digestive apparatus diseases are very diffused. 
While the therapy of the peptic ulcer has generally reached 
efficacy, the same cannot be said for other diseases 
affecting the digestive apparatus. For example it is known 
that yearly in the Unites States more than 25 million people 
suffer diseases affecting liver and gall-bladder and more 
than 26,000 people die owing to chronic hepatopathies and 
cirrhosis. Generally the therapeutical treatment is widely 
unsatisf atory . Among the compounds used for these treatments 
interferon a-2b can be mentioned, which allows the recovery 
in about 30-40% of the cases affected by chronic hepatitis B 
and 20-25% of those affected by chronic hepatitis C. 

However the interruption of the treatment causes a 
recidivism in 50-80% of the patients. Only 10% of the cases 
of hepatitis B are satisfactory with interferon <x-2b. 
Another compound used for these pathologies is ribavirin, 
however the efficacy is not yet well known. Other used 
compounds are vaccines, which however are used only in the 
prophylaxis. 

For the cirrhosis treatment there are generally no 
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WO 02/30866 treatment is above all of 

effective compounds. « present the ^ ^ 

* it- can consist in a suit*" 
support and it diuretics or vitamins. 

^ in the administering of diureuj. 
abstinence or in tne a „„ lfira lly unsatisfactory 

£ot the diseases affectia ^ therapy with 

coli tes. — ;-rr:i^v e s thereof M not 

83 " use of steroid co^ounds <*« — " 
effective. The use ^ M or 

prednisolone and the like) ,i 
se rious side effect ^ ^ on „ 

b sis such as those ahove descrioed affects 
inflammatory basis, s ered precancerous forms, 

ai - stive ap r:; ™ai - - — 

since they can evolve »t ^ which ca n 

„e y for the patholcies on an i urQgenital . respiratory 
concern' different \systems such the ur 

apparatuses, the s*in districts, etc. QgieB c f 

— - ~ rnlticl Stance also in the 

-^°l"e relit of tumoral diseases, 
prevents and in the ^ active rn 

The need was felt to ha particu lar those 

„ n an inflammatory basis, m parr 
diseases. , on an mi prevention 

— in9 ir. =r res:: « 

and/or treatment of tne 

above diseases. ^ by the Applic ant that it 

It has been surprisingly Drob lem with 

■m* to solve the above technical problem 
is possible to soxvc 

^ = e Ascribed hereunder, 
specific nitroderivatives as descn* ^ 
v.- or- of the present invention is the 
An object of the P nitro derivatives or 

diseases on an inflammatory basis, of nit 
salts thereof having the following general formula (D 

! ! wherein: 

p is an integer ecjual to 1 or 0; 
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R-T 1 - , wherein 
R is the radical of a precursor drug and it has the 
following formulas: 




(AI) 

s is an integer and is 1 or 0; 
R M is H , CH3 / 

R x is OCOR3, R 3 being a Cx-Cs linear or branched 
radical, NHCOR 3 , wherein R 3 has the above meaning, 
or R r is OH , CH 2 CH ( CH 3 ) 2 , phenyl , benzoyl , 4,6- 
dichlorophenylamino ; 

R 6 is H, or an halogen atom, preferably fluorine; 
or R x and R 6 , when are located in the adjacent 
positions 4 and 5 of the aromatic ring of formula 
(AI), form the radical of following formula (Ala): 




(All) 
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T = (CO) t or (X),, wherein X = O, 6, ML*. «« ^ H 
or a linear or branched alkyl having from 1 to 5 
carbon atoms, t and f are integers and equal to 
zero or 1, with the proviso that t = 1 when f =0; 
t = 0 when t' = 1; 
x « -t b -Y-T bi - wherein 

t" and T M are equal or different; 

, . m r _ o T = x when f = 0. X being as 
T B = (CO) when t - u# a b 

above; 

T - (CO), or (X).. wherein tx and txx have the 0 

or l value; with the proviso that tx = 1 when txx = 

0; and tx = 0 when txx = l; X is as above ; 

Y is a bivalent linking group selected from the 

following: 

[ C ] nIX — Y 3 1 C ] nI i X 

R * 



R T: 



'IIX' 



(ID 



.wherein: 

nIX is an integer in the range 0-3, preferably 



nilX is an integer in the range 1-3, preferably 
l; 



Rnx, Km- *W W ' t0 °* 

each other are H or a Cl -C 4 linear or branched 

alkyl; preferably R^,, R-rix- • *w are H; 

Y 3 is a saturated, unsaturated or aromatic 
heterocyclic ring having 5 or 6 atoms, 
containing one or two nitrogen atoms, 
an alkylene group R' wherein R' is a Cl -C 20 
linear or branched when possible, preferably 
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having from 2 to 6 carbon atoms, optionally 
substituted with one or more of the following 
groups: -NHCOR 3 , wherein R 3 is as above, -NH 2 , 
-OH or 

a cycloalkylene having from 5 to 7 carbon 
atoms, optionally substituted with side chains 
R • , R 1 being as above , one or more carbon atoms 
of the cycloalkylene ring can optionally be 
substituted by heteroatoms; or 



wherein n3 is an integer from 0 to 3 and n3 ' is 
an integer from 1 to 3; 



HOOC (CH 2 )^~ 
(IV) 

wherein n3 and n3 * have the aboVe meaning, 




(III) 




(CH 2 ) 




•R. 



(V) 



wherein 



R 4 is hydroxy, hydrogen, R 5 0- alkoxy wherein R 5 
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is . C-C„ linear or branched or cyclic al*yl 
group, preferably R s is a methyl group; 
E , is a C,-C„ linear or branched alkenylene 
grou p which can contain one or -ore double 
bonds, preferably K, is the ethenylene group 
(-CH=CH-); or 

R lf R if 
_CH-):H-CH 2 -(0-CH-bH-CH 2 ) nf — 



ON0 2 



1 

(VI) 



ON0 2 



-CH 9 -CH-CH 2 - (0-CH 2 -CH-CH 2 ) nf 

' ON0 2 
ON0 2 2 

(VII) 



-CH-CH,-(0-9H-CH 2 ) n 7- 



r 

(VIII ) 



l 2 



1" 

•CH,-fcH-(0-CH 2 -CH) n T- 



(IX) 
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wherein R u = H, CH 3 and nf is an integer from 0 

to 6; preferably from 0 to 4; 
L = covalent bond, or L = X , X being as above, or-L = 
CO; 

W = Y T 0 wherein Y T has the same meanings of Y but in the 
compound of formula (I) Y T is equal to or different from 
Y. Preferably Y T is different from Y. 

The diseases on an inflammatory basis are those 
particularly affecting the digestive apparatus, preferably the 
intestinal tract, such as for example colites, gastrites, 
enterites, duodenites; besides epatopathies and tumoral 
processes related to diseases on an inflammatory basis. 
:! when in formula (AI), R x is an acetyloxy group in 

il position 2 of the ring, s = 0 and R 6 = H and the free valence 
of the radical R is saturated with the -COOH group, the 
compound is known as Acetylsalicylic Acid, 

i \ 

\ \ m when in formula (AI) R 2 is an hydroxyl group in position 

1 \\ 

2 of the ring , s = 0 and R 6 = H and the free valence of the 
radical R is saturated with a -COOH group, the compound is 
known as Salicylic Acid, 

when in formula (AI) R L is an acetylamino group in 
position 4 of the ring, s = 0 and R 6 = H and the free valence 
is saturated with an -OH group, the compound is known as 
Paracetamol , , / 

when in formula (AI) R 2 is CH 2 CH(CH 3 ) 2 in position 4 of the 
ring, s = 1, R AI = CH 3 and R 6 = H and the fre valence is 
saturated with a -COOH group, the compound is known as 
Ibuprof en, 

when in formula (AI) R x is phenyl and it is in position 4 
of the ring, s = 1, R M = CH 3 and R 6 = F in position 3 and the 
free valence is saturated with a -COOH group, the compound is 
known as Flurbiprofen, 

when in formula (All) the free valence is saturated with 

i — "| 

the -COOH group, the compound is known as Sulindac; 
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, „ ->-r~ the radical of 
when m formula . ^-l; 1 . „ - 

as Ketoprofen; 6 _ d iclorof enilammino in 

as Diclofenac. group y Qf ^ 

• preferably Y in formula (ID of tne ^ valen t 

in £o ™Xa (X» i. select £ - the M - — 

radicals : ; j , 



» » 

(Yl) (Y2) 



(Y3) (Y4) (Y5) CY6) 



H H 1X1 ,7 

• ■ a h 




N 

(V12) 



H H 

(Y13) (Y14) (Y15) 



Prefer V is an arctic rin 9 havins « 
contai n in3 one n^cen .«». aa id arctic ». ™ 
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two free valences respectively in the positions 2 and 6, or 2 
and 3 or 2 and 5 with respect to the heteroatom. 

The preferred of Y 3 is Y12 (pyridyl) substituted as above 
indicated. The bonds can also be in an unsyinmetrical position, 
for example Y12 (pyridyl) can be substituted also in position 
2 and 3; Yl (pyrazol) can be 3, 5-disubstituted. 

The preferred compounds are those wherein in formula (I): 
- ' when in formula (AI) s = 0 and R 6 = H: 

R is a radical of formula (AI) wherein the 
substituent R x is in position 2 of the aromatic 
ring, and it is selected between acetyloxy or 
hydroxyl, or it is an acetylamino group and then it 
is in position 4; - T x - T B - is a -CO-O- or -0-OC- 
ester group; Y of the radical X x is a bivalent 
linking group selected from the following: 

a radical of formula (III) as ■ above, wherein 
n3 = 0 and n3' = 1, 

a radical of formula (II) as above wherein Y 3 
is Y12 as above defined, 

a radical of formula (VIII) as above wherein R lf 
is hydrogen and nf = 1 ; 
T B1 = -0-, L = covalent bond; p = 0; 

R is a radical of formula (AI) wherein the 
substituent R n is in position 2 of the aromatic 
ring, and it is selected between acetyloxy or 
hydroxyl, or it is an acetylamino group and then it 
is in position 4; -T^T^ is a -CO-O- or -O-OC- 
ester group; Y of the radical X x is a bivalent 
linking group having formula (V) as above wherein R 4 
is a methoxyl group and R 2 = -CH=CH-; - T B1 - L - is a 
-CO-O- or -0-OC- ester group; p = 1; W = YO 
wherein Y is -(CH 2 ) 4 - or -(CH 2 ) 3 -; 
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f „_,,i, tAl) wherein the 
R is a radical of formula (Ai) 

• • „ no iHon 4 of the aromatic 
substituent R x is m position 

.„_. m m . - -O-CO-; Y Of 

ring, and it is acetylamino, T, T 8 

,_. . . m - L -= -o- (L = covalent 
the radical X x is -(CH 2 ) 3 -, Bl 

bond); P = 0; 

R is a radical of formula (AI) wherein the 
" su bstituent Rl is in position 4 of the aromatic 

• _t -t - = -O-CO- ; Y of 
ring, and it is acetylamino, T x T B 

the radical X, is an ethylene group substituted with 
an acetylamino group: -CH(NHCOCH 3 ) -CH 2 - ; -T.-L- = - 
S-CO-; p = 1; W = YO wherein Y is -(CH 2 ) 3 -; 
J- 1 when in the formula (AI) s = 1: 

R is a radical of formula (AI), R 6 - H or F xn 
position 3 of the ring, * = CH 2 CH(CH 3 ) 2 or phenyl 
in position 4, -T.-T.- is a -CO-O- ester group; 
the radical X, is a bivalent linking group having 
f ormula (V) as above wherein R< is a methoxyl group 
and R 2 - -CH=CH-; -T.-L- is a -CO-O- ester group; P 
_ 1; W = YO wherein Y is -(CH 2 ) 3 -; 

-. ( t \ r is a radical of formula (All), 
when in formula (I) R is a ra hivalent 
. t . Tb . =| -C0-0-; Y of the radical X, is a bivalent 
linking group selected from the following: 
. - a radical of formula (II) as above wherein Y3 xs 
as above, j ! 

-(CH 2 ) 4 -; 

T .= -0-, L = covalent bond; p = Q- 
" The preferred compounds according to the present 

invention are those ^ ^ coroounds of 

the drug radical has formula (AI) an 
formula (I) are the following: 
2 -,aoetyloxy,henzoic acid 3- (nitrooxymethyl.Phenyl ester, 
2 .<hydro*y,benzoic acid 3 -(nitrooxymethyl, phenyl ester. 
2 . ( acetyloxy, te n,oic acid 4- (nitrooxymethyl .Phenyl ester, 
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2 - ( hydroxy ) benzoic acid 4 - ( nitrooxymethyl ) phenyl ester , 

2- (acetyl oxy) benzoic acid 2- (nitrooxymethyl )phenyl ester, 

2- (hydroxy) benzoic acid 2- (nitrooxymethyl) phenyl ester, 

2- (acetyloxy) benzoic acid 6- (nitrooxymethyl) - 2 -methyl pyri- 

dinyl ester hydrochloride, or nitrate, 

2- (hydroxy) benzoic acid 6- (nitrooxymethyl ) -2 -methyl pyridinyl 
ester hydrochloride, or nitrate, 

2 - ( acetyloxy ) benzoic acid 5 - (nitrooxymethyl ) - 2 -methyl pyri - 
dinyl ester hydrochloride, or nitrate, 

2- (hydroxy) benzoic acid 5- (nitrooxymethyl ) - 2 -methyl pyridinyl 
ester hydrochloride, or nitrate, 

2- (acetyloxy) benzoic acid 3- (nitrooxymethyl) -2-methyl pyri- 
dinyl ester hydrochloride, or nitrate, 

2- (hydroxy) benzoic acid 3- (nitrooxymethyl) -2-methyl pyridinyl 
ester hydrochloride, or nitrate, 

trans -3- [4- [2- acetyl oxybenzoyloxy ] - 3 -methoxyphenyl ] - 2 - prope - 
noic acid 4- (nitrooxy) butyl ester, • i 

trans - 3 - [ 4 - [ 2 -hydroxybenzoyloxy ] - 3 -methoxyphenyl ] - 2 -propenoic 
acid 4- (nitrooxy) butyl ester, 

4- (nitrooxy) butanoic acid 4- (acetylamino) phenyl ester, 
trans - 3 - [ 4 - ( 4 ' - ni tr ooxybutyry loxy ) - 3 - me thoxypheny 1 ] - 2 - pr ope - 
noic acid 4 -( acetylamino ) phenyl ester, 

3 - ( nitrooxymethyl ) -benzoic acid 4 - ( acetylamino ) phenyl ester , 

4- (nitrooxymethyl) -benzoic acid 4- (acetylamino) phenyl ester, 

2- (nitrooxymethyl) -benzoic acid 4- (acetylamino) phenyl ester, 

5- ( nitrooxymethyl )pyridin- 2 -carboxylic acid 4- (acetyl ami- 
no) phenyl ester, 

6- (nitrooxymethyl) -pyridin- 2 -carboxylic acid 4- (acetyl ami- 
no) phenyl ester, 

3- (nitrooxymethyl) -pyridin- 2 -carboxylic acid 4 - (acetylami- 
no ) phenyl ester, 

5- (nitrooxymethyl) -pyridin- 2 -carboxylic acid 4- (acetylami- 
no) phenyl ester, 
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o a ^o*-ic acid 4- (acetylamino) phenyl 
B-diitrooxymethyDpyridm^-acetiC acia 

SSter ' o ^t-ic acid 4- (acetylamino) phenyl 

e-CnitrooxymethyDpyridm^-acetiC add 

SSter ' • M »i r acid 4- (acetylamino) phenyl 

3-(nitrooxymethyl)pyrxdxn-2-acetxc acid t 

e 3 S r 2 -ni t rooxy)ethyloxy ] propanoic acid 4- (acetylamino) phenyl 
3-14- ( 4' -nitrooxyhutyryloxy) -S-methoxylphenyl-2-prope- 
• = a- ( acetylamino) phenyl ester, 

4 - ( acetylamino ) phenyl ester , 

trans - 3 - [ 4 - [a-methyl - 4 - , 2 -nethylpropyl >phenylacetyloxy J • 3 • 
^thoxyphenyM-2-propenoic acia 4-nitrooxybutyl ester 
trans 3- 1«- !2-f luoro-a^thyld.l- -biphenylyl, -acetyls, -3 
^tnoxypnenyl^-propenoic acia 4-nitrooxybutyl ester, 
(S , 6 . m eto,y-«- m et h yl-2-naphtalenacetic acid 2- m etnoxy- - 
(1E) . 3 - [ 4-<nitrooxy, b utoxy 1 -3-oxo-l-propenyl 1 pnenylester. 

IS) ' .-.etoxy-o-etbyl^-naphtalenacetic acid 3- .nitrooxy 
methyl) phenyl ester, 

, s) 5 - m etoxy-a-methyl- 2 -naphtalenacetic acid 6-( ni trooxy 
methyl ) - 2 -methylpyrid.inil ester , 

(SfS )-N-acetyl-S-(6-metoxy-a-methyl-2-naphtaleneacetyl) 

cysteine 4- (nitrooxy ) butyl ester, 5 . (nitro 
2 . £ ( 2 , 6 -dichlorophenyl ) amino ]benzeneacet rc acid 
oxvmethyl)-2-methylpyridinil ester chloridrate, 
• Z dru 9 radical has formula MX and the compounds of 

formula (I) are the following: 
(Z) - 5 -f luoro-2-methyl-l- [ [4- (methylsulphinyl) phenyl] methyle- 
' ne] -iH-inden-3-acetic acid 4- (nitrooxy) butyl ester, 

(Z . 5 -f luoro-2-methyl-l- [ f 4- (methylsulphinyl) phenyl] methyle- 
le]-lH-inden-3-acetic acid 6- (nitrooxymethyl) -2-methylpyrx- 
. dinyl ■ ester hydrocloride , or nitrate , 
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( Z ) - 5 - f luoro - 2 -methyl - 1 - [ [ 4 - (methyl sulphinyl ) phenyl ] methyle - 



ne] -lH-inden- 3 -acetic acid 5- (nitrooxymethyl ) -2-methylpyri- 
dinyl ester hydrocloride , or nitrate, 

( Z ) - 5 - f luoro - 2 - methyl - 1 - [ [ 4 - (methyl sulphinyl ) phenyl ] methyle - 
ne] -lH-inden- 3 -acetic acid 3- (nitrooxymethyl ) -2-methylpyri- 
dinyl ester hydrocloride, or nitrate . 

Other precursors of the general formula A = R^- wherein 
the free valence is saturated with -OH, that can be used for 
obtaining the compounds of formula (I) are the following: 

(S) -Benzenepropanoic acid, 4- [2- ( 2 -benzoxazolylmethyl 
amino) ethoxy] -.- (2-ethoxy) of formula (XX): 



(S) - Benzenepropanoic acid, 4 - [2 - ( 2 -benzoxazolylmethyl 
amino) ethoxy] -.- (2,2,2 -tr if luoroethoxy) of formula (XXI): 



(XXI) \ | 

Compounds (XX) and (XXI) are described in PCT Patent 
Application WO 97/25042; 

L-Tyrosine, N- ( 2 -benzoyl phenyl ) -O- [ 2 - (methyl- 2-pyridinyl 
amino) ethyl] of formula (XXII): 




(XX) 





(XXII) 
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n j is des cribed in PCT Patent Application 
The above compound, xs aescnweu 

WO 97/31907; 

Prosta-5,9,12,14-tetraen-l-oic acid, 11-«*d-. (5Z.12B, 
14E ) (15-Deoxy Al 2, 14 -prostaglandin) of formula (XXIII): 

/ ^/^=^ / ^-^"COOH 

o 

(XXIII) 

( 2S 5S ) - 4 - ( 4 - ( 4 - carboxyphenyl ) butyl ) - 2 -heptyl - 4 - oxo - 5 - 
thiazolidine N , N -diben Z ylacetamide of formula (XXIV): 



COOH 



(PliCH 2 ) 2 N 




H 

(XXIV) 



. The above compound is described in Proc. Natl. Acad. Sci 

1999. 96(11), 6102-6106. 

The bivalent radical precursors of formula ,11, are for 
exa^le those wherein the two free valences are saturated with 
two hydroxy! g roups, or with one hydroxyl group and one 
carboxylic fl roup. These compounds are available on the 

When the dm g radical > or the bivalent radrcal T and/or 
„ as above - defined contain one or rcore asymmetric carbon 
atoms, the corresponding precursors can be used in the 
synthesis of the compounds of the invention both m racemrc 
form and as single optical isomers. 

When in the molecule of the compounds of the invents 
(formula I) a salifiable functional group, for example an 
a^ino or heterocyclic nitrogen is present, it is possrble to 
use the corresponding salts. The latter are obtained by 
reaction in organic solvent such as for example acetonitrrle, 
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tetrahydrof uran , with an equimolecular amount of the 
corresponding organic or inorganic acid. 

Examples of usable organic acids are the following: 
oxalic / tartaric, maleic, succinic, citric acid. 

Examples of usable inorganic acids are the following: 
nitric, hydrochloric, sulphuric, phosphoric acid. Nitric and 
hydrochloric acid are preferred. 

The compounds of the invention,-, as said, develop a marked 
protective action towards hepatopathies and in general towards 
diseases affecting the digestive apparatus, in particular the 
intestinal tract, in particular colites, gastrites, enterites, 
duodenites and hepatopathies. It has been found that the 
compounds of the invention in comparison with native 
precursors not only are not toxic as to the digestive 
apparatus, but unexpectedly they are able to prevent or reduce 
| the diseases affecting this apparatus. For example the 
paracetamol .efficacy as analgesic is known, however this 
compound causes damages at- hepatic level (hepatic toxicity). 
The paracetamol nitrooxy derivatives according to the 
invention, besides being effective analgesic drugs, have -no 
hepatic toxicity, but they are also able to prevent or reduce 
already existing hepatic damages. 

The results obtained with the compounds of the invention 
are still more surprising if one considers; / that by using 
another NO donor such for example sodium nitroprussiate in 
pathologies affecting the digestive apparatus, there is no 
protection, on the contrary an hepatic damage occurs. 
Besides, this drug causes high hypotension. 

As said, the compounds of the invention have a 
beneficial action also on tumoral processes, when used in the 
prophylaxis or in the therapy. As said, the pathologies on an 
inflammatory basis are considered precancerous forms, being 
able to subsequently evolve into tumoral processes. The 
pathologies on an inflammatory basis can involve various 
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resniratory, skin, digestive 
systems such as the urogenital, respirat ry 

system, etc. pathologies- of 

Therefore the treatment of these p 

, ^r-it-ical importance also in tne 
inflammatory nature has a critical imp 

prevention and in the treatment of tumoral diseases. 

T the treatment of tumoral diseases the compounds of 
the ile Ln can he used alone or in comhination with known 
„ « ta such for example the administering of 
antitumoral treats such ^ c±n 

chemotherapeutic drugs, 

etc . or the radiotherapeutic treatment. 

Xt has unexpected^ been found b y the .PPXrcant that 
the oolounds - U- invention, when used in ccnbinatron ^ 
2 ablve tu.orai treats, .s^icaliy enhance the 

.„ with the chemotherapeutic or 

be made contemporaneously with cue 

• . e nr deviously or subsequently to 

radiotherapeutic treatments, or previo 

the chemotherapeutic or radiotherapeutic treatments. 

of the invention are used for 
Preferably the compounds of the m 

, « t and/or prevention of the tumoral process 
the treatment and/or P prefe rred compounds 

affecting the digestive apparatus, The p 

are the above ones. ■ prepared | According to 

The compqunds of the invention are prepar n 

known methods of the prior art- // 

Xn general if in the drug molecule or m the molecules o 
the radicals Y and W more reactive groups such as for example 
the radicals y protected before the 

COOH and/or HX are present, they must be P 

reaction according to the known procedures of the prior ar 

.„ as described in the volume by Th. W. Greene, 
for example as describ Harward diversity 

• -protective groups in organic synthesis , H 

^lyrhalides are prepared according to known procedures 
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halides of P 111 or P v in solvents inert under the reaction 

conditions, such for example toluene, chloroform, DMF, etc. 

1)* When in formula (I) L is a covalent bond and p = 0,- and 
the free valence of the drug radical R is saturated with 
a carboxylic group, the synthesis methods for obtaining 
the corresponding nitrooxyderivatives are the following: 

l.a) The acyl halide of the drug of formula R-CO-C1. is reacted 
with an halogenalcohol of formula HO-Y-Hal, wherein Y is 
as above and Hal is halogen (CI, Br, I). 

R-COC1 + HO-Y-Hal > R-CO-O-Y-Hal (1A) 

l.b) Alternatively, the reaction can be carried out by 
reacting the sodium or potassium salt of the drug with a 
dihalogen derivative of general formula Y(Hal) 2 , wherein 
Y and Hal are as above defined. 

R-COONa + Hal - Y - Hal --- > R-CO-O-Y-Hal (IB) 

l.c) Or the drug of formula RCOOH is treated with an agent 
activating the carboxyl selected from N,N'carbonyl 
x diimidazol (CDI), N-hydroxybenzotriazole and dicyclo- 
hexylcarbodiimide in solvent such for example, DMF, THF, 
chlorof onrv/ etc. at a temperature in the range -5°C-50°C 
and reacted in situ with a compound HO-Y-Hal, wherein Y 
and Hal are as above defined. 

CDI, HO-Y-Hal 
RCOOH R-CO-O-Y-Hal (1C) 

l.d) Alternatively, the acyl halide of the drug is reacted 
with a compound HO-Y-OH, wherein Y is as above, in the 
presence of a base, in an organic solvent inert under the 
reaction conditions according to the scheme reported 
hereunder : 

RCOHal + HO-Y-OH > R-COO-Y-OH (ID) 

l.e) Alternatively to the previous syntheses the acyl halide 
of the drug is reacted with a compound HO-M-CHO, wherein 
M is an aromatic ring having 6 carbon atoms, or a radical 
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yi as above, in the presence of a base, in an organic 
solvent inert under the reaction conditions according to 
the scheme reported hereunder: 

RCOHal + HO-M-CHO — -> R-COO-M-CHO 
The obtained compound is subjected to hydrogenation rn 

che presence of palladium on carbon to give the 

corresponding alcohol: 

Hj/Pd-C 

R-COO-M-CHO ■» R-COO-Y-OH 

wherein Y is as above defined. 
x £) when the products obtained in the above reasons have 
formula R-COO-Y-Hal the corresponding nitrooxyderrvatrves 
are obtained by reacting the compound R-CO-O-Y-Hal wrth 
AgNOj in organic solvent such as 
tetrahydrofuran according to the scheme: 

R-COO-Y-Hal + AgNOs -' — " + H-COO-Y-ONO, 
! g, When the compounds obtained in the above reactions have 
£o rmula R-COO-Y-OH the corresponding nitrooxyderxvatrves 
can be obtained by treatment with fusing nitric acid an 
organic solvent under anhydrous conditions and in mert 
atmosphere, in the presence of an inorganic acrd 
. • ai£ ferent from the nitric acid, or with an organrc acrd, 
or of an anhydride of one or two organic acrds. :, 
■ i h, Mtematively. in the co^ound of formula R-COO-Y-OH the 
hydroxyl group is subjected to halogenation. for example 
wic h PBr,. PCI,. SCC1,. PPh, ♦ 1, and then reacted wrth 
saN 0, in organic solvent ' such as acetonrtr.le , 
tetrahydrofuran. 

^ in for^la (I) h is a covalent bond and P - 0. and 
the free valence of the radical R of the drug rs 
saturated with a hydroxyl group, the synthesis methods 

• ™rresDonding nitrooxyderivatives are 

for obtaining the correspouumy 

the following: 
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2. a) By reaction of the drug of formula R-OH with an acyl 
■halide of formula Hal-Y-COHal, wherein Y and Hal are as 
above, according to the scheme: 

R-OH + Hal-Y-COHal -> R-OCO-Y-Hal (2A) 

2.b) By reaction of the drug of formula R-OH with an acyl 
halide of formula OH-Y-COHal, wherein Y and Hal are as 
above, according to the scheme: 

R-OH + Hal-Y-COCl -> R-OCO-Y-OH (2B) 

2. c) When the compounds obtained in the above reactions have 

formula R-OCO-Y-Hal or R-OCO-Y-OH the corresponding 
nitrooxyderivatives are obtained as described in l.f and 
l.h respectively. 

3. When in formula (I) p = 1 and L = X, wherein X is as 
above, or L = CO, and the free valence of the radical R 
of the drug is saturated with a carboxylic group, the 
synthesis methods for obtaining the corresponding 
nitrooxyderivatives are the following: 

3. a) By reaction between the acyl halide of the drug and the 
compound of formula HX-Y-COOH, wherein X and Y are as 
above defined, according to the known methods of the 
prior art, to give the compound R-CO-X-Y-COOH which is 
transformed into the corresponding sodium salt and 
reacted with a compound of formula Hal - Y T -R 8 wherein Hal 
and Y T are as above and R 8 is CI, Br, Iodine, OH: 

R-COHal + HX-Y-COOH > R-CO-X-Y-COOH (3. A) 

R-CO-X-Y-COONa + Hal - Y T -R 8 - - R - CO - X - Y - CO - Y T - R 8 . ( 3 . A ' ) 
If .R 8 = OH the compound of formula (3. A') is subjected to 
halogenation as described in l.h); if R B = Hal the 
compound of formula (3. A') is reacted with AgN0 3 in 
organic solvent such as acetonitrile, tetrahydrof uran: 

3.b) When Y T is a C 4 linear alkylene, the acid of formula 
(3. A) is reacted with triphenylphosphine in the presence 
of an' halogenating agent such as CBr 4 or N- 
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^succin^ide in tetrahydrofuran to g ive the compound 
o£ f ormula "herein R. - Br which is transformed 

into the correspond nitrooxyderivative as descrrted » 

t) When in formula ,x, P - 1 and L - X or CO. and- the tree 

val ence or the radioal R of the drug is saturated wrth an 

hy droxyl group, the synthesis methods for obtains the 

corresponding nitrooxyderivativee are the 

4 a, Reaction of the drug of formula R-OH with an acyl hal.de 

o formula HX-y-COHal. wherein X and , are as above 

oefined. according to the Known methods of the prror art. 

to give the compound R-O-CO-Y-XH which is reacted wrth a 

a * fnrmnia R-Y-COHal wherein R 8 and Y T are as 
compound of formula k 8 x t ^ 

above. 

R -OH + HX-Y-COC1 — * R-O-CO-Y-XH (4.A) 
K-O-CO-Y-XH + R 8 -Y T CO-Hal-* R-O-CO-Y-X -CO-Y T -R 8 (4V> 
4 b) natively, the drug of ferula R-OH is reacted with a 
expound of formula HX-Y-COOH, wherein X and Y are as 
• ab ove, in the presence of dicyclohexylcarbodiimide as 
^scribed in i.e. to give the' expound R-O-CO-Y-XH, which 
is reacted with a compound of formula R 8 -Y T -C0C1 wherein 
r 8 and Y T are as above defined to give the following 
compound: R-0-CO-Y-X-CO-Y T -R 8 (4.B). 

When R 8 - OH the compound of formula (4.B) or of formula 
( 4V> is subjected to nalogenation as described m l.h); 
if Ra = Hal the compound of formula (4.B) is reacted with 

nmanic solvent such as acetonitnle , 
AgN0 3 m organic bUlvw 

tetrahydrof uran . 

The cc^ounds of the present invention are formulated rn 
the corresponding pharmaceutical compositions for parenteral, 
oral and topical use according to the well known techniques rn 
the field, together with the usual excipients; see for example 
the volume -Remington's Pharmaceutical sciences 15a Ed.-. 
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The amount on a molar basis of the active principle in 
these formulations is the same, or lower, with respect to that 
used as antiinflammatory and/or analgesic drug of . the 
corresponding precursor drug. 

The daily administrable doses are those of the 
antiinflammatory and/or analgesic precursor drugs, or, in 
- case, lower. The daily doses can be found in the literature of 
the field, such as for example in "Physician's Desk 
reference" . 

The following Examples illustrate the invention and they 
aire not limitative of the scope of the same. 
EXAMPLES 
EXAMPLE 1 

Synthesis of 2 -acetyloxybenzoic acid 6- (nitrooxymethyl ) - 2 - 
methylpyridinyl ester hydrochloride of formula: 



O HCI 




A) Synthesis of 2 . G -bis - ( chloromethvl ^pyridine 

To thionyl chloride (11.6 ml, 158 mmoles ) , cooled at 0°C, 
2, 6- bis - (hydroxymethyl) pyridine (4 g, 28 mmoles) is added very 
slowly. The obtained solution is left under stirring for 2 
hours at room temperature, then the thionyl chloride in excess 
is evaporated at a reduced pressure. The obtained residue is 
treated with chloroform and it is evaporated again at a 
reduced pressure to remove the thionyl chloride residues. The 
raw product is treated with chloroform and washed with water. 
The organic * phase is anhydrif ied with sodium sulphate and 
dried obtaining 4,81 g of the product as white solid having 

melting point = 76-78°C. 
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j-H ymvrifl ia yi ester . 
■ _ „„,-,,i oaiicvlic acid (l-° 3' ° 

To a solution of acetylsaiicyx 

. - o0 ml N and under stirring 
loa , in N N ' -dimethylformamide (20 mi) an 
mmoles) m w,« ^ ^ , After 30 

, .. , n M a 8.88 mmoles) is added. Alter 
sodium ethylate (0.64 g, o.oo 

T the obtained solution is added to a solution of 2.6- 
ndnutss the obtained 26. 81 nnrtoles) in N.N' - 

^-(chloromethyDPyr^ne (4.72 g .. 

nn m i\ The solution is xeiu . a. 
dimethylformamide (20 ml). dilute d 

n™. for 7 days, under stirring, then it is 
temperature for 7 d y , separ ated organic 

with ethyl ether and washed with water. Tne 

hase fare anhydrif ied with sodium sulphate and the solvent is 
:"t - a reduced pressure. T he reaction raw product is 
evapora qi lica gel eluting with n- 

™,rified by chromatography on silica ge 

purified y f the product as yellow oil 

hexane/ethyl acetate 7/3. 1./ 9 

are obtained. ctmw 

. o 1(W1 n flj. 7.74(lH,t); 7.57(lH,t), 
^H-NMR (200MHz) (CDC1 3 ): 8.10(lH,d), Afi7 , 2Hs )- 

v , 1111B dl- 5.42(2H,s); 4.67(2H,s), 
7.42(lH,d); 7.33(2H,m); 7.11(lH,d), 



°"*ZT^« 2-acstv— oic acid .-,«U»-. 

• . «,«.„. /15 a 4.7 mmoles) ..in aceto- 

m ethylO-2-methylpyridmyl ester (1.5 g, 

nitri le (20 ml) ,ept under stirring, silver 

7.65 mmoles) is added. The solution is heated up to BO C 

■ • a it sheltered from light, under stirring for 30 

chromatography on silica g , . , 

acetate 7/3. 1-2 . of Product as yellow oil 

W ,200MH 2 „= D C1 S) : 8.10 ( lH.d,; 7.74<lH.t , 7 57 ». . 
7.«<».d>, 7.33,».-). 7.11«l».d» ; S.60,2H.S, ; 5.42.2H.S,, 
2.41(3H,S). 
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n) Synthesis of 2 - acetyl oxvbenzoi c a ci d 6- fni tr opxymethyl ) - 2- 
methvlpv ridinyl ester hydrochloride 

To a solution of 2-acetyloxybenzoic acid j 6- 
(nitrooxymethyl) -2-me'thylpyridinyl ester (1 g, 2.88 mmoles) in 
ethyl ' acetate (20 ml) cooled at 0°C, a solution of ethyl 
acetate/HCl 5M is added dropwise under stirring. It is left 
for 1 hour at 0°C, then the temperature is let .reach room 
values. The formed precipitate is filtered and washed with 
ethyl ether. 900 mg of solid product are obtained. 
Elementary analysis 

Calculated C 50.21% H 3.95% N 7.31% CI 9.26% 

Found C 50.23% H 3.97% N 7.29% CI 9.20% 

l H NMR (200MHz) (CDC1 3 ) : 8.10 (2H, m) ; 7.7 (1H, t); 7.56(2H, 
d); 7.48 (1H, t); 7.30(1H, d) ; 5.74 (2H, s); 5.43 (2H, s); 
2.20 (3H, S)l 
EXAMPLE 2 

Synthesis of 2-acetyloxybenzoic acid 6- (nitrooxymethyl ) -2- 
methylpyridinyl ester nitrate of formula: 



The 2-acetyloxybenzoic acid 6 - (nitrooxymethyl ) - 2 -methyl 
pyridinyl ester nitrate is obtained starting from the 2- 
acetyloxybenzoic acid 6 - (nitrooxymethyl ) - 2 -methylpyridinyl 
ester isolated at step C) of Example 1- 

To a solution of 2-acetyloxybenzoic acid- 6- (nitrooxy- 
methyl ) -2 -methylpyridinyl ester (1 g, 2.88 mmoles) in aceto- 
nitrile (10 ml) cooled at 0°C, a solution of nitric acid 65% 
(0.2 ml) in acetonitrile (2 ml) is added dropwise under 
stirring! It is left for 2 hours at 0°C, then the temperature 
is let reach the room temperature. The formed precipitate is 




O 
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filtered end washed with ethyl ether, me gram of product as e 
solid is obtained. 
Elementary analysis 

Calculated C 46.95% H 3.69% » 10.26% 
Found C 46.99% H 3.72% S 10.22% 

UOOMH*. («!,,= 0.10 (». d„ 7.9 <». t„ 7 79.1H 
t);? , ,„..„ 7.30.1H. d ); S.73 «2H. s,;5.42 ,2,. s ); 2.20 

(3H, s). 

of 2.ece„he.oic acid 5- .itroo^thyl, -2- 
methylpyridinyl ester hydrochloride of formula: 




.ONO 



2 



3 



Th e 2-ecetyloxybensoic acid 5- (nitrooxymethyl, -2-methyl- 
pyridinyl ester hydrochloride ie synthesis accords to the 
p roces3 described in Example 1, startin* from acetyl 
salicylic acid and 2. 5-bis (chloromethyl .pyridine . 

^^^^T^—^ccordin, to the process 
Scribed in -ample 1 « starting from 2.5-p^d„ i- 
ai methanol. sinthesi.ed in its turn by reductron wrth N aBH 
of di.ethyl-2.5-pyridin dicarboxylate in ethanol as described 
in patent JP 48029783. 
Elementary analysis 

Calculated .0 50.21% H3.95% -7.32% CI 9.26% 
Founa C 50.19% H3.92% »7.37% CI 9.28% 
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EXAMPLE 4 

Synthesis- of 2-acetyloxybenzoic acid 3- (nitrooxymethyl ) -2- 
methylpyridinyl ester hydrochloride of formula: 




The 2-acetyloxybenzoic acid 3- (nitrooxymethyl ) -2-methyl- 
pyridinyl ester hydrochloride is synthesized according to the 
process described in Example 1, starting from acetyl 
salicylic acid and 2, 3 - bis(chlorome thy 1) pyridine. 
A ) Synthesis of 2 . 3 -bis ( chl oromethvl ) -pyridine 

The compound is synthesized according to the process 
described in Example 1 A) starting from 2,3-pyridin 
dimethanol, synthesized in its turn by reduction with LiAlH 4 
of di-methyl-2 / 3-pyridindicarboxylate in ethanol as described 
in J. Chem. Soc, Perkin Trans. 1 (1972), (20), 2485-2490. 
Elementary analysis 

Calculated C 50.21% H 3.95% N 7.32% CI 9.26% 

Found C 50.25% H 3.93% N 7.30% CI 9.29% 

EXAMPLE 5 

Synthesis of 3-nitrooxymethylphenyl ester of the 2-acetoxy- 
benzoic acid 
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„ ol (10 g 0.08 moles) is dissolved in 
3-hydroxymethylphenol (10 g, 

• •„„ t-riethylamine (9.8 g, 0.1 moles), 
toluene (50 ml) containing triethyiam 

^ c „i,,t-ion, a solution of tne 
to the so obtained solution, 

xmride (16 g, 0-08 moles) in toluene 
acetylsalicylic acid chloride (lb g. 

, , sr stirring at the temperature, of 5-10 C. 
/cn m ii is added under stirring 

(5 0 ml) aaa temperature within the above 

- — iS Mint ;;:: 2 LL len poured into water an, 
range, under strrrrng for hour^ 

extracted with dichloromethane <2 x 
to "rated, washed in sequence with a soiutron of 
ph ase rs separated, ^ ^ ^ J% 

» i potassium carbonate at 25% / . ^ ^ 

hydrochioric acid ^ solvent operated 

anhydrified wit. sodru, — crys taUi,ed fro™ 

under reduced pressure. The rear 

lso propanoi.. 3-hydroxyn*thyl Phenyl ester o h 

ac lxyhensoic -id «4S.S- g , 0.X6 .oles, yreid 

obtained: 

M t> : 79-81°C. 

c , 2 29 (s 3H); 4.71 (s, 2H) ; 7.07-8,2 (m. 

s l H NMR(CDC1 3 ) 8 (ppm): 2.29 (S, 

"aromatics, 8H) - J in the__px£SSIise_-Qi 

aCe ^ S ^^ •, - e acid (3 92 g/ , 62.2 mmoles, 3 

A solution of fuming nitric acid 9. 

ith respect to the moles of the hydroxyester under 
moles with respect 3 ^ 

reaction) and sulphuric acid 96% ( b . iu g. 

respect to the M ies of the hydroxyester under reactron, 
in aichior^thane ( » -1) is cooied to « and added in one 
Lr ti- under stirring and under nitrogen atmosphere, wrth 
solution of 3-hydroxynethylphenyl ester of the 2-acetoxy- 
be i acid (« g. 20, — > * » - - dichiorcethane^ 
. ^ lixture is then diiuted with dichiorcethane <S0 -1, and 
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poured into water and ice (100 g). The organic phase is 
separated, washed with water, anhydrified with spdium sulphate 
and the solvent evaporated under reduced pressure. The residue 
is crystallized from isopropanol obtaining the 3- 
nitrooxymethylphenyl ester of the 2-acetoxybenzoic acid (5.6 
g, 17 mmoles, yield 82%). 
M.p. : 61-62°C. 

X H NMR(CDC1 3 ),\ 8 (ppm): 2.31 (s, 3H) ; 5.44 (s, 2H) ; 7.16-8.22 
(m, aromatics, 8H) . 

Synthesis of 2- (acetyloxy) benzoic acid 4 - (nitrooxymethyl ) 
phenyl ester 




A ) Synthesis of 2 - ( acetoxyi benzo ic acid 3 -( formvl ) phenyl ester 
To a mixture of 4-hydroxybenzaldeide (20.75 g, 0.17 
moles) and triethylamine (0.205 g, 2.4 mmoles) in methylene 
chloride (300 ml) kept under stirring, under nitrogen inert 
atmosphere, cooling at a temperature in the grange -5°C-0°C, 
acetylsalicyloil chloride (41.25 g, 0.21 moles) is added in 
small aliquots in one hour. After 15 minutes water (250 ml) is 
added and the phases are separated. The aqueous phase is 
recovered and separately extracted with methylene chloride. 
The organic phases are mixed together, they are washed with a 
5% carbonate solution (150 ml x 2) and then with water (125 ml 
x 2). The organic phase is anhydrified with sodium sulphate in 
the presence of decolorating carbon. It is filtered under 
vacuum and the solvent is evaporated under reduced pressure 
and at a bath temperature lower than 40°C, obtaining 48.2 g of 
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..acetylo^oic acid a-.for^phenyl ester. «- reaction 

~*,r.t is used without further purification, 
raw product , ^^^^^^ alz2iE ^ £ifl _^ 11 ^ £B ^^ 
Bl Svnthi £&3J5--P£--^- ^ Pr Y ' p y |WB 

Bb£n tlT cion o£ 2 . ( acet y lo*y,hen,oic acid .-.fo^.Ph-X 

„ • «,„ oresence of 5% palladium on carbon (4 g) 
** 0 -^m.T^— assure of ahout ,5 at». 
at room temperature, y react0 r is discharged, 

• rr after 30 minutes the reactor it- 

"-anic phase is ^ 
caution and then with water. It is annyar 

ip^e and the solvent - evaporated at reduced Pressure 

an d the residue is used 

Bk££¥L-£S££2: . 4- (hydroxy- 

To a mixture of 2- (acetyloxy) benzoic acxd 4 ( y 

h n (51 5 g 0.18 moles) and S0C1 2 (153 ml) kept 
methyl )phenyl (51.5 g, ^ 

under stirring, dimethylf ormamxde (140 ml) 

• aTld it is left under stirring for one hour. At the 

temperature and xt xs pressure at 

end the thionyl chloride is evaporated a edu^ P 
» bath temperature lower than 40 C. The thx y 
Laces in the compound are removed by treating the solid wxth 
Tile (SO X „ which is then remove, hy e^xon a 
reduced pressure at a bath temperature lower than 40 C. 
reduced p by crysta ilization with xsopropyl 

raw product is purxf by J 4 . {chlorome thyl) phenyl 

ether to give 2- (acetyloxy) benzoic acxa 
ester (32.9 g, 0.10 moles). Yield 60%. 

i ™ ft 25 (1H d); 7.68 (1H, t); 7.43 (3H, ») ; 7.20 (3H, 
X H NMR: 8.25 u>t * 

m ); 4.60 ( 2H, s); 2.34 (3H. a) - 
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r> ) fiynhhefliB of 2-(acetvloxv1be n7 . oi c acid 4 - (nitropxymethvl ) 
phenyl ester 

To a solution of 2- (acetyloxy) benzoic acid 4-(chlo- 
romethyl ) phenyl ester (32.9 g, 0.10 moles) in acetonitrile 
silver' nitrate (22.2 g, 0.12 moles) is added under stirring, 
sheltered from light. The solution is heated at 70°C for 4 
hours and then cooled to room temperature .. The precipitate is 
filtered and the solvent evaporated at reduced pressure. 

The residue is purified by chromatography on silica gel 
eluting with hexane/ethyl acetate (7:3 v/v) to give 2- 
( acetyloxy) benzoic acid 4- (nitrooxymethyl )phenyl ester (16-6 
g, 0.05 moles). M.p. 86-88°C. Yield 50%. 

X H NMR (CDC1 3 ): 8.21 (1H, dd) ; 7.66 (lH,dt); 7.42 (3H,m); 7.20 
(3H,m); 5.40 (2H, s), 2.25 (3H,s). 
EXAMPLE 7 

Synthesis of trans -3- [4- [2- (acetyloxy ) benzoyl oxy] - 3 -me thoxy- 
phenyl] -2-prppenoic acid 4-(nitrooxy) butyl ester 



O 




A) Synthesis of trans ; * - 3 - f 4 - hydroxy - 3 -methoxvphenvl 1 - 2ji 
pro penoic acid 4-brom o butvl ester 

To a solution of ferulic acid (10 g, 51.5 mmoles) in THF 
(400 ml) and cooled in a water bath, triphenylphosphine (27.01 
g, 103 mmoles) and carbon tetrabromide (34.1 g, 103 mmoles) 
are in the order added. The mixture is kept under stirring for 
5 hours at room temperature. When the reaction is ended, 
triphenylphosphinoxide is filtered and the solvent is 
evaporated at reduced pressure. The residue is purified by 
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chromatography - silica g el elating with hexane/ethyl acetate 
^3 v/v). 7.75 , of trans -3- H-hydroxy^-methoxyphenyl, -2 
^oUoic acid 4-bromobutyl ester as a white 
obtained. M.p. 86-89°c. Yield 46%. 

• „<a 4-bromo butyl ester (2 g, 6.1 mmoles) i° CHC1, 
pr openoic acid 4 bromo y ^ 

,20 ml) an acetylsalicylic acid mxture (l.± g. 
» " ml, is added and it is tooled to CC. then D CC ( 1. g. 
7 . 2 mmoles, and *» (74 «. -10> mmoles, ate added^ X ^ 
leI t at the same temperature for 30 minutes and at room 
tSerature for 16 hours. The precipitate is filtered and the 

is evaporated let reduced pressure. The residue xs 
solvent is evap ^ ^ ^ ^ 

absolved in ethyl acetate ( « ^ ^ the 

water and NaCl. The organic phase is anny 

solvent is evaporated at reduce pressure. 

L residue is purified by chromatography on silica gel 
eiuting with hexane/ethyl acetate ,3:2 v/v, to give the 
trans 3- l 4- ( 2-,acetyloxy,bensoyloxy 1 -3-methoxyphenyl 1 -2-pro- 

M noic acid 4-bromo butyl ester (1.1 9. Yield 37%). 
penoic acid ? ^ ^ t) . 

H . NMR COO.. 8.25 (1H. d, ^ ^ 

(4H, m); 6.39 (1H. d) ; 4.25 <2H, t) . 

t,; 2.29 (3H, s); 2.01 (28. m> ; 1.89 (2H, » . 

Wm£ - 3 - . trans . 3 ., 4 . (4 ..nitrooxybutyryloxy)-3-methoxy- 
Synthesis of trans l« 

pbenyl)-2-Propenoic acid 4- (acetylamino, phenyl ester 



OMe 




ONO 



'2 
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a ) Synthesis of trans - 3 - [ 4 -acetvloxv-3 -methoxyphenvl 1 - 2 - 

propenoic acid 

To . a solution of ferulic acid {5 g, 25.75 mmoles) in 
pyridine (75 ml) cooled to 0°C and sheltered from light, 
acetic anhydride (13.14 g, 128.7 mmoles) is added in small 
aliquots. When the addition is ended the temperature is let 
reach the room value maintaining the solution under magnetic 
stirring for 24 hours. HC1 18.5 % (160 ml) is added up to 
pH 2, one extracts with ethyl acetate and the organic phase is 
anhydrified and the solvent is evaporated at a reduced 
pressure. 5.15 g of trans- 3- [ 4-acetyloxy-3 -methoxyphenyl] - 2- 
propenoic acid are obtained as a white solid. M.p. 199-205°C. 
Yield 85%. 

/^thesis of trans-3-r4>acetvloxv-3-me th oxvphenvl1 -2- 
prnpenoyl chloride 

To a suspension of trans - 3 - [ 4 - acetyl oxy- 3 -methoxy - 
phenyl] -2 -propenoic acid (4 g, 16.93 mmoles) in toluene (70 
ml) and dimethylf ormamide (10 ml) cooled in an ice bath, 
oxalyl chloride (4.30 g, 33.87 mmoles) is dropped. The mixture 
is maintained under stirring at 0°C for 1 hour then the 
temperature is let reach the room value and it is left for 2 
hours. The solvent is removed at reduced pressure and the raw 
product is used without further^ purification. 

C ) Synthesis of trans - 3 - f 4 - acetyl oxv- 3 -methoxyphenvl 1-2- 
propenoic acid 4- /acetyl amino) phenyl ester 

To a solution of paracetamol (2.56 g, 16.92 mmoles) in 
pyridine (20 ml) cooled in an ice bath trans -3- [4-acetyloxy-3- 
methoxyphenyl] -2-propenoyl chloride (4.31 g, 16.92 mmoles) 
dissolved in acetone (45 ml) is dropped. The mixture is 
maintained under stirring in ice for 3 hours then it is poured 
into water (300 ml) and the precipitate is filtered and 
triturated with hexane to give trans -3- [ 4-acetyloxy-3- 
methoxyphenyl ] - 2 - propenoic acid 4 - ( acetylamino ) phenyl ester 
(4.38 g) as an orange solid. M.p. 246-250°C. Yield 70%/ 

-31- 



PCT/EP01/11664 

WO 02/30866 

EEQ ^^^~7^^ trans . 3 . r 4 - acetyloxy - 3 - methoxyphenyl 1 - 2 
To a solution of trans J i« <* 
„oic acid 4-(acetylamino)phenyl ester (4.2 g, 11.37 
propenoic acid ( tetrahydro f uran (850 ml), 

rrmvVles} in methanol (6bU iru.) ^ 

v~ „ ,9 .1 a 65.95 mmoles) dissolved in water 
potassium carbonate <9 11 j ^ ^ _ 

,50 1) is added and it is le£t ^ the 

£or 2 hours. The precipitate is filtered 
temperature for extracts 
solution is brought to pH 6 with HC1 5. ( ^ ^ 
with ethyl acetate and the organ c Ph.se is 

vv,o qnlvent at reduced pressixre. 
removed from the solvent ^ 

•o ™,r-ified by chromatography on silica g 

1S purified y Trans -3- [4-hydroxy-3 - 

chl oroform/methanol (9/0.5 / (acetylamino) phenyl ester 
me thoxyphenyl]-2-propenoic acid (a y 
(2 .! g) is obtained as a white solid. M.p. 185-195 C. 

56% " , o R ,ih s,; 7.8 (1H, d); 7.7 (2H, 

*H NMR (CDC1 3 ): 10 (1H, .); <1H.B>. 

■ , _ - , 2H d); 6.9 (1H, d); 6.7 (1H, a.), 
d) . 7.3 (2H,d); 7.1 (2H, 

, oti g A ; 2 ( 3H , S ) . 

kv_ RY P t-heis o£ t£aas_J_La_u* 

'* effi ^ J ™^7^^ -hydroxy - 3 - methoxyphenyl - 2 
n oic acid 4-<acetylamino>phenyl ester ,1.6 g. 4.8 mmoles, 
i» -i -led in ice hath.. 4—t yry 

hloTde ,1.3 - — » * TThours - 

. popped and it is maintained under stirring o J hour. X 

soured into water and ice. the precipitate is 

poured Tran3 . 3 . [ 4-(4-bromobutyryloxy)-3- 

,. ro; ,fed with tiexane. 

tr M d .,ace-tyl amino) phenyl ester 

m ethoxyphenyl]-2-propenoic acid 4 (ace tyl 

(1 8 g) is obtained. Yield 67%. 

arid a- ( a rPhvia m iTio)phenYi ester 

BBfiD3t - 1 - trans - 3 - [ 4 - ( 4 ' bromobutyryloxy ) - 3 - 

To a solution of trans j l v 

a „^r> 4- (acetylamino) phenyl ester 
xaethoxyphenyll-2-propenoic acid ( 
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(1.8 g, 3.78 mmoles) in acetonitrile (100 ml), silver nitrate 
(1.28 g, 7.56 mmoles) is added sheltered from light. It is 
left at 80°C for 13 hours then the precipitate is filtered. 
The raw product is purified by chromatography on silica gel 
eluting with hexane/ethyl acetate (3/7 v/v) . Trans- 3- [4- 
( 4 'nitrooxy-butyryloxy ) - 3 -methoxyphenyl ] - 2-propenoic acid 4 - 
(acetylami -no) phenyl ester is obtained. 

X H NMR (CDC1 3 ): 7.8 (1H, d) ; 7.5 (3H,m); 7.1 (5H, m) ; 6.5 (1H, 
d); 4.6 (2H,.t); 3.8 (3H, s); 2.7 (2H, t); 2.17 (5H,m). 
FIXA^PLE 9 

Synthesis of 4-nitrooxybutanoic acid 4 ' -acetylaminb phenyl 
ester 

0^(CH 2 )30N0 2 
O 



A) Preparation of 4 -bromobutanoic acid 4 ' -acetyl amino . Phenyl 
ester 

To a solution of 4-bromobutyric acid (4.6 g, 27.6 mmoles) 
in chloroform (45 ml) and N/N-dimethylf ormamide (20 ml), 
paracetamol (4.17 g, 27.6 mmoles), N,N' -dicyclohexyl 
carbodiimide (8.42 g, 40.8 mmoles) ^and 4 -dimethyl 
aminopyridine (0.15 g, 1,25 mmoles) are added. The reaction 
mixture is kept under stirring at room temperature for 72 
hours, filtered and evaporated under vacuum. The reaction raw 
product is treated with ethyl acetate and washed with brine 
and then with water. The organic phase is anhydrified with 
sodium sulphate and then evaporated under vacuum. 

The residue is purified by chromatography on silica gel 
eluting with n-hexane/ethyl acetate 4/6 (v/v ratio). 5.33 g of 
the product as a white solid ar obtained. 
M.p.= 108-110°C. 
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17.8 .nmoles) in acetonitrlla (80 ml) 
n henvl ester 5.^ 9' A/ 

EL n^ata — . a^a. * ~*» 

fVien CO oled to room temperature, fxlterea 

z:tL. - « — *~ - — t 

Slive . . ^ -^-i p luting with n- 

An purified by chromatography on sxlxca gel, elutx g 
xs purged * 4 1 g of the product as a whxte 

hexane/ethyl acetate 4/6. 4.x g 

solid are obtained. 



M .p.= 80-83°C. 
Elementary analysis: c 



H » 
4.99% 9 - 92% 



51.07% 

" • 51.06% 

, « mh .)• 7 49 (2H,d); 7.02 (2H.d); 4.58 
*H NMR (CDC1 3 ):7.55 (1H. s). /•« 

(2H, t); 2.71 (2H,t); 2.19 (2H, m) ; 2.14 (3H,s). 

m wPT,K 10 4-acetvlamino 
syntheis of 4-(nitrooxymethyl)-benzoxc acxd 4 acetyl 

phenyl ester 




pliem ^ S£SE e , amnl (2 g 13.23 mmoles) in 

To a solution of paracetamol (2 g. 

tetra^ura* ,B0 triat^na (1.34 „. 

^L. Tte nation n i*t Ur a is *apt — sti«in g a ^ 
datura for 24 hours, the, tha solvent is evaporate* at 

a reaction raw product is purxfxed by 

reduced pressure and the reaction ^ 

v, on silica gel, eluting with methylene 

chromatography on sxixc* a 
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chloride/methanol 20/0.5 (v/v ratio) to give 2.6 g of 4- 
( chloromethyl) -benzoic acid 4 - acetylamino phenyl ester. (Yield 
65%) | i 

*H NMR (CDC1 3 ): 8.1 (2H, d)'; 7.69 (2H,d); 7.45 (2H, d); 7.02 
(2H, d); 4.9 (2H, s); 2.14 (3H, s). 

B ) Preparation of 4 - (ijitrooxymethyl ) -benzoic acid ±z- 

anfit ylamino p henyl ester 

To a solution of 4- (chloromethyl) -benzoic acid 4-ace- 
tylamino phenyl ester (2 g, 6.6 mmoles) in acetonitrile (80 
ml) silver nitrate (2.24 g, 13.18 mmoles) is added. The 
reaction mixture is heated for 20 hours in absence of light at 
60°C, then cooled to room temperature, filtered for removing 
the silver salts, and evaporated at reduced pressure. The 
residue . is purified by chromatography on silica gel, eluting 
with n-hexane/ethyl acetate 3/7 (v/v ratio). 1.13 g of 4- 
(nitrooxymethyl) -benzoic acid 4 -acetylamino phenyl ester are 
obtained. (Yield 52%) V\ [ 

*H NMR (CDCI3): 8.1 (2H, d) ; 7.69 (2H,d); 7.45 (2H, d) ; 7.02 
(2H, d); 5.74 (2H, s); 2.14 (3H, s). 
EXAMPLE 11 

Preparation of 3- (nitrooxymethyl) -benzoic acid 4 -acetylamino 
phenyl ester 




A ^ Preparation of 3 -( chloromethvl ) -benzoic acid 4 - acetylamino 
phenyl ester 

To a solution of paracetamol (2 g, 13.23 mmoles) in 
tetrahydrof uran (80 ml), triethylamine (1.34 g, 13.23 mmoles) 
and 4- (chloromethyl) -benzoyl chloride (2.5 g, 13.23 mmoles) are 
added. The reaction mixture is kept under stirring at room 
temperature for 24 hours, then the solvent is evaporated at 
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a ^ reaction raw product is purified by 
reduced pressure and the reacts 

ael, eluting with methylene 
chromatography on silica gel, 

ch loride/methanol 20/0.5 (v/v ratio) to give . 2Jj <* 
ctll oromethyl)-benzoic acid 4 - acetylammo phenyl ester. (Yield 



( 

73%) 



„ . a 1 (1H B); 8.02 (lH.d); 7.77 (1H. d); 7.65 
*H NMR (CDC1,): 8.1 <1H, S). 

(1H m);7.45 (2H, d);7.02 (2H,d>; 4.9 (2E. .)> 2.14 (3H s) 

• n p^-r (2 5 g, 8.2 mmoles) in acetomtnle (80 
tyl a,ino pheny! est 2-S 9 ^ ^ ^ 

ml) silver nitrate (2.8 g, 

^Lure ie heatea for 20 hours in absenoe of !«** at 60 C 

^cooled to roo, texture, filtered for re™ the 

"Tver salts, ana evaporate* at reduce* pressure. *e rescue 

* onroa.to.apn, on siXiea *eX, elutan, ~* " 

-=r- 0 ^/7 (v/v ratio . 1.5 g OE 
Hovane/ethyl acetate J// v v / 

^IJth^-henaoic acia^-aeet^jPhen* eater are 
r^trraTuH. s,/s.0 2 <XH.a, : <«' *» 

*H NMR (CDCI3) 8.1 tin. . 
{1 H, m);7.45 <2H, d);7.02 <2H,d); 5.74 (2H, s);2.14 <3H, .,. 

EXMEMLJU rthvl , -benzoic acid 4 - acetylamino 

Syntheis of- 2 - (nitrooxymethyl) benzoic 

phenyl ester 




0N0 2 



H 3 C g 

— - oc m u rooled at 0°C with ice bath, 

To thionyl chloride (35 ml) cooled a 

/a rr 96 3 mmoles) is added, 
the 2-hydroxymethylbenzoic acid (4 g, 26 . J . 

Te feature is let reach the roo. vaXue ana the 

ls Xeft unaer stirrin g for 2 houra. then it rs evaporated at 
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reduced pressure and treated 3 times with chloroform for 
completely removing the thionyl chloride. The reaction raw 
product is used without further purification. • , 

B ) Preparation of 2 - f chlprpmethyl ) -benzoic — acid — 4 -acetyl 

amino phenyl ester 

To a solution of paracetamol (2 g, 13.23 mmoles) in 
tetrahydrofuran (80 ml), triethylamine (1.34 g, 13.23 mmoles) 
and 2- (chloromethyl) -benzoyl chloride (2.5 g, 13.23 mmoles) are 
added. The reaction mixture is kept under stirring at room 
temperature for 24 hours, then the solvent is evaporated at 
reduced pressure and the reaction raw product is purified by 
chromatography on silica gel, eluting with methylene 
chloride /methanol 20/0.5 (v/v ratio) to give 1.9 g of 2- 
(chloromethyl) -benzoic acid 4-acetylamino phenyl ester. (Yield 
47%) 

*H NMR (CDC1 3 ) : 8.22 (1H, d) ; 7.41 (5H, m) ; 7.02 (2H, d) ; 4.9 
(2H, s); 2.14 (3H, s). 

CI Preparation of 2 - (^jtroo^ymethyl ) -benzoic acid 4^ 

acetyl amino phenyl ester 

To a solution of 2- (chloromethyl ) -benzoic acid 4-ace- 
tylamino phenyl ester (1-5 g, 4.9 mmoles) in acetonitrile (80 
ml) silver nitrate (1.68 g, 9.8 mmoles) is added. The reaction 
mixture is heated for 20 hours in absence of light at 60°C, 
then cooled to room temperature, filtered for removing the 
silver salts, and evaporated at reduced pressure. The residue 
is purified by chromatography on silica gel, eluting with n- 
hexane/ethyl acetate 3/7 (v/v ratio). 0.77 g of 2- 
(nitrooxymethyl) -benzoic acid 4-acetylamino phenyl ester are 
obtained. (Yield 48%) 

1 H NMR (CDCI3): 8.22 (1H, d) ; 7.41 (5H, m); 7.02 (2H, d) ; 5.40 
(2H, s); 2.14 (3H, s). 
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propionic acid 4 - acetylamino phenyl ester 

NHCOCH3 



0\/k/ S ^x^^^ ONO 




2 



B ) prfi pacat^oa ^s^^^— 

To a solution of 4 -bromobutync acid (3 g. 17.9 
in 35 ml of chloroform, carbonyl-diimidazol (2.9 g. 17. 

J, ■„ 4„ left under stirring at room 
io<=\ is added and it is lent uiiue 

, hour Then H-acetylcisteine (2.9 g, 17-9 

temperature for one hour. Then ^ 

„,„,' ' sodium ethylate (40 mg, 

•„ ,5 ml) are added and the mixture is left 
aimethylformam.de (5 ml) are aaa nllute4 H cl 

^er stirring at room temperaturte for 15 hours. Dxluted HC1 
P added and the organic phase is separated. The agueous 
Ise brought to pH 3-3.5 is extracted with ethyl acetate. 
Z organic phases mixed together are anhydrified with sodrum 
s phate and evaporated at reduced pressure The reaction raw 
pro duct is purified by chromatography on srlrca gel elutrng 

lb chloroform/ethyl acetate 3/7 ,v/v ratio, 
ac etylamino-3-<4-hromobutyryl,-3-mercapto-prop l on 1 c add 

obtained meld 3 7 „ - ^ ^ ^ ^ 

X H NMR (CDClj): 10.0 (1H, s;, 

( 4H, m); 2.77 (2H, t) ; 2.18 (2H, a); 2.04 <3H, s). 
. m __£ESEarstian of 2_^ssx^xm^ 

.ercaptopropionic acid in chloroform (20 ml) and dimethyl- 
Lmamide (20 ml, cooled at 0*C with ice bath ; -™o 
n _ 72 xnmoles), dicyclohexylcarbodnmide (1.17 g, 5.6 
• ^oles) and N ,N-di,ethyl aminopyridine (90 mg) are added. The 
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temperature is let reach the room value and the mixture is 
left under stirring for 24 hours. The precipitate is filtered 
and the organic phase is washed with water. The organic phase 
is anhydrified with sodium sulphate and the solvent is 
evaporated at reduced pressure. The raw product has been 
purified by chromatography on silica gel eluting with 
methylene chloride /methanol 20/0.5 (v/v ratio). 0.6 g of 2- 
acetylamino- 3 - ( 4 -bromobutyryl ) - 3 -mercaptopropionic acid 4 - 
acetylamino phenyl ester are obtained. (Yield 32%) 
^ MR (CDC1 3 ): 7.45 (2H, d) ; 7.00(2H, m) ; 4.80 (1H, m) ; 3.52 
(2H, t); 3.32 (2H,d); 2.7 (2H / t); 2.1 (2H, m) ; 2.00 (3H, s). 

Preparation of 2 -acetylamino- 3- ( 4 -nitropxy butyryl ) - 3 - 

mercapto p ro pionic acid 4 -acetyl amino phenyl egter 

To a solution of 2 - acetylamino - ( 4 - bromobutyryl ) - 3 - 
mercaptopropionic acid 4 -acetylamino phenyl ester (0.5 g, 
1,26 mmoles) in acetonitrile (40 ml) silver nitrate (0.43 g, 
2.52 mmoles) is added. The reaction mixture is heated for 20 
hours in absence of light at 80°C, then cooled to room 
temperature, f iltered " f or removing the silver salts, and 
evaporated at reduced pressure. The residue is purified by 
chromatography on silica gel, eluting with n-hexane/ ethyl 
acetate 3/7 (v/v ratio). 0.31 g of 2 - acetylamino - 3 -( 4 - 
nitrooxybutyryl ) - 3 -mercaptopropionic acid 4 - acetylamino 
phenyl ester' are obtained. (Yield 63%) ! jj 

*H NMR (CDCI3): 7.45 (2H, d) ; 7.00(2H, m) ; 4.80 (1H, m) ; 4.57 
(2H, t); 3.32 (2H,d); 2.7 (2H,t); 2.1 (2H, m) ; 2.00 (3H, s). 
JEXftiytPLE 14 

Synthesis of 3- [ ( 2 -nitrooxy )ethyloxy] propanoic acid 4-ace- 
tylamino phenyl ester 
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fi ) Prepar ation — Of j U ' ny^v ^«t — 

nrp f V iam jnn phen yl egtex 

aC£ty jn^^rT paracetamol ,5 g. 33.6 -*«> - 
chloroform ,80 ml, and dimethylformamide ,80 ml,, cooled at 
O o 0 with ice bath. 3.l(2.hydroxy>ethylo*y]propanoic add (3 
a 22 38 mmolea). dicyclohexylcarbodiiadde (6.9 g, 33.6 

■ -^4no TO 2 a. 1.68 mmoles) are 

^oles) and dimethylammopyr^me (0.2 g. 

aad ed. The temperature is lat .each the roc, value and the 
Sture is left under stirring for 34 hcurs. The pracrprtata 
"tared and the crganic phaaa is washed with water and 
It acted with chloroform. The crganic phase is anhydrrfred 
^sodium sulphate and the accent evaporated at reduced 
• assure. The raw prcduct is purified by cholegraphy ■ on 
silica gel elating with .ethylene chloride/methanol 20/0.5 
v/v ratio,. 1.3 g of 3- t( 2-hydro*y, ethyloxylpropanorc acrd 
4 . ace tyl^ino Phenyl estar are obtained, (yield 33%, 
X H NMR ( CDClj , : 7.45 (2H. d, ; 7.02<2H, d„ 4.40 ,2H, t„ 3.75 
(6H,m); 2.14 <3H, a,. 

Bj _ JaBaEal ^ m _^_ a ^ J X - 1 ndn,et.hylo ii yJp^ a i^ S i ! l_i- 

asam anino Phenyl ester 

to a solution of 3- [ (2-hydrc X y,ethylcxy]propano l c acrd 

ace tylamino phenyl estar ,1.5 g. 5.6 mmolea,. imidarol ,0.57 
„ 8.4 mmoles, and triphenylphosphine ,1.9 7.28 mmoles, m 
e^r ,15 ml, and acatonitrila ,10 ml, cooled .at 0-c th r e 
teth . iodine ,1.99 g. 7.84 mmoles, is added and *t rs left 
^er stirring at 0°c for 2 hours. Then the temperature rs let 
reach the room value, hexane is added, the precrprtate rs 
Altered and the solvent is evaporated at reduced pressure 
The ra w product is purified by chromato-graphty on ailrca gel 
eluting with hexane/ethyl acetate 3/7 ,v/v ratio,. 1 9 of 
(C-iodOethyloxy^ropanoic acid 4.acetylamino phenyl ester rs 

obtained . 
(Yield 48%) 
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X H NMR (CDCI3): 7.45 (2H, d) ; 7.02(2H / d) ; 4.40 (2H, t); 3.75 



C) Prepare tion of 3 - [ ( 2-nAtrooxy) ethyl oyyl propanoic acid 4- 

acefcylamino phenyl ester 

To a solution of 3- [( 2- iodo)ethyloxy ] propanoic acid 4- 
acetylamino phenyl ester (1 g, 2.64 mmoles) in acetonitrile 
(40 ml) silver nitrate (0.9 g, 5.28 mmoles) is added. The 
reaction mixture is heated for 5 hours in absence of light at 
60°C, then cooled to room temperture, filtered for removing 
the silver salts, and evaporated at reduced pressure. The 
residue is purified by chromatography on silica gel, eluting 
with n-hexane/ethyl acetate 3/7 (v/v ratio). 0.46 g of 3-[(2- 
hitrooxy) ethyloxy] propanoic acid 4-acetylamino phenyl ester 
are obtained. (Yield 56%) 

: H NMR- CCDCI3): 7.45 (2H, d) ; 7.02(2H, d) ; 4.58 (2H, t); 4.40 
(2H, t); 3.75 (4H, t); 2.14 (3H, s). 
F.X AMPLE 15 

Synthesis of 2-hydro'xybenzoic acid 3- (nitrooxymethyl ) phenyl 



xymethyl ) phenylester (2 g , 6.04 mmoles ) , obtained as de - 
scribed in Example 5, in tetrahydrof uran (10 ml), methanol (5 
ml ) and .water (4 ml ) , imidazol (0.04 g , 0.6 mmoles ) is added . 
The mixture is left under stirring at room temperature for 20 
days, then the solvent is evaporated at reduced pressure, the 
residue is treated with ethyl acetate and washed with water. . 

The organic phase is anhydrified with sodium sulphate and 
the solvent .is evaporated at reduced pressure. The reaction 
raw product is purified by chromatography on silica gel using 



(4H,t); 3.54 (2H, t); 2.14 (3H, s). 



ester 




To a solution of 2- (acetyloxy) benzoic 



! J acid 3-(nitro- 
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as eluent hexane/ethyl acete (9/1 v/v) to . give 2- 
hy droxybenzoic acid 3- (nitrooxymethyDphenylester (0.8 g) . 

Yield 46%. 

, v m Afi mh si- 8 13 (1H. dd); 7.56 (2H, m) ; 7.34 
i H NMR (CDCl 3 ) : 10 . 46 (1H, s), a.u u 

(3H, m); 7.05(2H, m) ; 5.51(2H, s). 

i^VflMPT.F, 16 

Synthesis of tr a n S -3-[4. [ a- TO thyl- [ 4-(-2-thylpropyl, b enzene 
a cetylo*y]-3-methc*yphe»yl)-2-propenoyl 4-<nitrooxy, butyl 
ester iiaving formula: 



OMe 




COO(CH 2 ) 4 ON0 2 . 

Ssaa2n£ d*g £ m a *y^^^ 

To a solution of a-methyl- (4- ,2-methylpropyl >benzene]a- 
eetic acid ,5.03 g. 24.4 in tetrahydrcfuran ,100 -1) 

Md N . N -dimethylformamide I 51 " 1 '' lA-carbonyldiimidazol ,4.25 
B 24.8 mmoles, is added. *fter 1 hour the obtained solutron 
i. treated with ferulic acid ,4.90 g. 25 Mnoles , . sodrum 
etbylate ,89 ,0. is added and it is left at room temperature 
^aer stirring for, 12 bours. The reaction mixture is washed 
with HC1 5%. theriAwith water and at last with brine. The 
organic Phase is anhydrified with sodium sulphate and 
evaporated at reduced pressure. 

The obtained residue is purified by chromatography on 
silica gel, eluting with ethyl acetate/n-hexane 7/3. 5.1 g of 
trans-3- ,4- (a-methyl- ,4- , • 2-methylpropyl)benrene, acetyl, - 3- 

nhi-ained as a withe solxu 
methoxyphenyll-2-propenoxc acid are obtained 

having m.p- 131-137°C. 

,-CDCl,, : 7.7, ,1H. «. 7.32 ,2H. dd,. 7.26 ,1H. 
7.1,-7.07 ,4H. m). 5.98 ,1H. d, . 6.37 ,1H. d, . 3.99 <1H. q) . 
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3.73 (3H, s), 2.47 (2H, d) , 1.88 (1H, m) , 1.63 (3H, d) , 0.92 
(6H, d). 

B ) Synthesis of trang -3-f4- [ a-methyl - f 4 - ( - 2 -methylprppyl ) 

benzene 1 ace tvloxvl - 3 -methoxvohenvl 1 - 2 -propenovl 4-broinokutyl 

ester 

To a solution of trans - 3 - [ 4 - [ a -methyl - [ 4 - ( 2 -methyl - 
propyl) benzene ]acetyloxy] -3-methoxyphenyl] -2-propenoic acid 
(5.33 g, 14 mmoles) in N,N-dimethylf ormamide (130 ml), sodium 
"ethylate (1.2 g, 16 mmoles) is added under stirring. After 1 
hour to the obtained mixture 1 , 4-dibromobutane (10 g, 46 
mmoles) is added and the mixture is let react at room 
temperature for 12 hours. The reaction mixture is washed with 
5% HC1, then with water and at last with brine, the organic 
phase is anhydrified with sodium sulphate and evaporated at 
reduced pressure. The obtained residue is purified by 
chromatography on silica gel eluting with n-hexane /ethyl 
acetate 8/2. 4.46 g of trans- 3- [4 -hydroxy- [a-methyl- [4- ( -2- 
methylpropyl ) benzene] acetyl ] -3-methoxyphenyl ] -2-propenoyl 4- 
bromobutyl ester are obtained. 'j 

C ) Synthesi s of trans - 3 - [ 4 - f a-methvl - r 4- ( -2 -methvloroovl ) 

benzene 1 a cet yloxv l - 3 -methoxvohenvl 1 - 2 -propenovl 4- (nitrooxy ) 

butyl ester 

To a solution of trans- 3- [4- [a-methyl- [4- ( - 2-methylpro- 
pyl )benzene ] acetyloxy ] - 3 -methoxyphenyl ] - 2 -prop^noyl 4 -bromo- 
butyl ester (4 g, 7.72 mmoles) in acetonitrile (70 ml) silver 
nitrate (2.58 g, 15 mmoles) is added. The reaction mixture is 
heated under reflux for 2 hours sheltered from light. At the 
end the formed salt is removed by filtration and the solution 
is evaporated at reduced pressure. The recovered residue is 
purified by chromatography on silica gel, eluting with n- 
hexane/ethyl acetate. 8/2. 2.4 g of trans- 3- [4- [a-methyl- [4- ( - 
2 -methylpropyl ) benzene ] acetyloxy ] - 3 -methoxyphe -nyl } - 2 - 
propenoyl 4-(nitrooxy) butyl ester are obtained as oil. 
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*— (CDO... 7.62 <1H. 7.32 <2H. «. 7.15 <2H- «. 7.«- 

<2H , t) . 3.99 «1H. «>. 3.74 (3H. s, . 2.48 ,2H. a,. 1.89-1.83 
(5H. m). 1.62 (3H, d) . 0.92(6H. d) . 
Elementary analysis: 
CalculatedC: 64.91% 

Found C: 64.83% H: 6.52% N: 2.69% 

EXMSELE 12 

^theis or trans^-U^-rluoro-a-^l- -4- 
acet y lo* y) -3- m etho X yphen y l,-2-propeno y l 4-<nrtxoo*y, butyl 

ester having formula: 

OMe 



COO(CH 2 ) 4 ON0 2 



« e co^ound is synthesized according to the process 
d escribed|in Example 16. The process total yield is 32%. The 
susbstance appears as an amorphous solid. 

lH . ^ 7.40-7.25 ,9H. . 7.07-7.01 «2H. d, ^. 

(1B , m) . 6,38 ,1H, d,, 4.44 (2H. t). 4.46 <2H. t). 4.21 (2H, 
t). 4.04 (1H. g >. 3.73 (3H. s). 1.72 (4B. ». 1-65 (3H. d) . 

i j 

Elementary analysis: \\ \\ 

CalculatedC: 64.79% H: 5.25% «= 2.62% F: ( p.S3% 
Found C: 64.85% B< 5.31% S= 2.74% F= 3.48% 
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PXAftgLE 18 . 

Syntheis of ( Z ) - 5 - f luoro - 2 -methyl - 1 - [ [ 4 - (methylsulphinyl 
phenyl ]methylene ] -lH-indene- 3 -acetic acid (4-nitrooxy)butyl 
ester 



O 
II 




&) Synthesis of f z 1 - 5 - f luor n - 2 - methyl : 1 - f [ 4 - ( methyl sulphinvl ) 
phenyl 1me th Y 1ene1-lH- indent- 3 -acetic acid 4-bromobutvl este r 

To a solution of Sulindac (5.17 g, 14,5 moles) in 
dimethylformamide (50 ml) EtONa (1.18 g, 16.4 mmoles) is 
added. The reaction mixture is kept under stirring for one 
hour, then 1 , 4 -dibromobutane dissolved in dimethylformamide 
(20 ml) is added. 

The reaction mixture is kept under stirring at room . 
temperature for 8 hours, ethyl acetate is added and the 
mixture is washed with water. The organic phase is anhydrified 
with sodium sulphate and the solvent is evaporated at reduced 
pressure. 

The reaction raw product is purified by chromatography on 

i * ' '. i 

silica gel eluting with a mixture of hexane/ethyl acetate (3/7 
v/v). cis-5-fluoro-2-methyl-l- [ [4- (methylsulphinyl) phenyl]me- 
thylene] -1H- indene- 3 -acetic acid 4-bromobutyl ester (3.8 g) is 
obtained as a yellow solid. Yield 55%. 

EH Synthesis of ( Z \ -5 - fluoro- 2 -methyl - 1 - [ [ 4 - f methylsulphinyl ) 

phenyl ] methylene 1 - 1H - indene - 3 - acetic acid ( 4 -nitrooxy ) butyl 

ester 

To a solution of cis-5-f luoro-2-methyl-l- [ [4- (methyl 
sulphinyl) phenyl] methylene] -1H- indene- 3 -acetic acid 4-bromo- 
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. bu tyl ester ,3.8 3« 7.7 ™oles, in' acetonitrile (SO 1, A S »0, 
(39 g , 22.3 -noles) is added sheltered from light. The 
^ture is heated at 80-C tor 48 hours, then the precipitate 
is altered and the solvent is evaporated. The reaction raw 
product is purified by chro,nat M raphv on silica gel elutrng 
„ lth a fixture of hexane/ethyl acetate ,1/8 v/v, . «,, -5- 
£ luoro-2- m ethyl-l-[[4-,methylsulphinyl) phenyl , methylene ] -1H- 
indene-3-acetic acid ,4 -nitrooxy Ibutyl ester ,2.6 g> rs 
obtained as a yellow solid. Yield 68%. 

l H NMR (CDClj) :7.78-7.62 ,4H, , 7.17 ,2H. , ^ " ' 

S.60-6.50 ,1H, .), 4.38 ,2H, t„ 4.16 <2H. t), 3.57 ,2H, s, . 

o on i\w 1 79-1.61 (4H, m) . 

2.79 (3H, S); 2.20 (3H, S), 

of (z) . 5 .flnoro-2- m ethyl.l- [l 4-, m ethylsulp h inyl, 
phenyl 1 n,ethylene 1 -lH.indene-3-aceti= acid 6,nitrooxy m ethyl, -2- 
methyl pyiridinyl ester 




The (Z) -5-f luoro-2-methyl-l- [ [4- (methylsulphinyl ) phenyl ] 
met hylene]-lH-indene-3-acetic acid 6 < nitrooxymethyl ) -2-methyl 
p^idinyl ester is synthesized accordin, to the process 
.escribed in Example 1, starting from (Z) -5-f lucre- 2 -methyl - 
l-[ [4- (methylsulphinyl)phenyl ^ethylene] -lH-indene-3-acetrc 
acid and 2,6-bis ( chloromethyl ) pyridine. Total yield of the 
process 20% . 
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Elementary analysis: 

CalculatedC 57.09% N 5.12% F 3.47% CI 6.48% S 5.86% 

Found C 57.19% N 4.51% F 3.43% CI 6.51% S 5.84% 

EXAWLE 30 

Synthesis of 2- acetyl oxybenzoic acid 2- (nit rooxyme thy 1 ) phenyl 
ester 




The 2- acetyl oxybenzoic acid 2- (nitrooxymethyl)phenyl e- 
ster is synthesized according to the process described in 
Example 6, starting from acetylsalicylic acid and 2- 
hydroxybenzaldehyde . Total yield of the process 68%. 
l H NMR (CDC1 3 ): 8.22 (1H, dd) ; 7.68 (1H, dt); 7.35 (6H, m) ; 
5.40 (2H, s); 2.30 (3H, s). 
PHARMACOLOGICAL EXAMPLES 
EXAMPLE Fl 

Determination of the capability of the compounds of the 
invention to protect the animals from the liver injury induced 
by Concanavalin A, 

The model in vivo used in the present example has been 
described in Tiegs G, Hentshel J, A Wendel. A T cell -dependent 
experimental liver injury in mice induced by Concanavalin A. 
J. Clin. Invest- 1992; 90:196-203. 

The animals (rats of Swiss stock weighing about 20 g) are 
divided in groups of at least No. 10 animals for group. 
The animals receive concanavalin and solvent (treated control 
group), solvent (polyethylene glycol 400 - untreated control 
group) , concanavalin and tested compound dissolved in the 
solvent ( treated groups ) . 
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R ats are treated intravenous with concanavalin A (0.3 
d after 5 minutes they receive by intraperitoneal 
avg/rat), and after m reported in 

injection the tested compounds, at th 
T able 1. dissoived in polyethylenalycol 

Eicht hours after the concanavalrn A inaction 

sacrificed and the blood collected and examined, 
animals were Me expressed as value of the 

Th e data, reported in T a*l percen „ ge o£ « 

=^1::^: tested compound with respect to the 

* hrpated control group, 
animals of the treate ^ che 

r frl the liver in.nry induced by 

:"alin A. while the native or precursor compounds even 
worsen the liver injury. 

EXAMPLE F2 vitv of the 

termination of the antiproliferative ac tlV i W 
compounds o £ the invention ^ ^ 

Human adenocar ™ J™ 2 _ trans£e „ ea into pl aces 
af£ ected by cancerous «~ medira forme d by 

- - ,t rtvir str ^ . 

10 * of foetal bovine (polye tbyle M lycol , . 

, atreptccin IS - ^ „ ich the 

Mte r 24 hours a part of ^ 96 ^ 

tesC ed compounds dissolved rn t < ^ ^ 

a£t er the inoculation of the - p ^ 
„as measured by haemocytometer . The 

T able 2. are expressed as percentage of 

•4-v, rpqoect to the controls, 
proliferation with respect ^ ^ 

The obtained results show tna 

v, m ore effective in inhibiting the 
invention are much -ore ^ ^ 

proliferation of the cancerous cells 
corresponding native compounds. 
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EXAMPLE *F3 

Determination of the antiproliferative activity of the 
compounds of the invention in cancerous epithelial cells of 
bladder and prostate . 

The experiment was carried out by using three human 
epithelial cellular lines of the prostate cancer (PNT1A; 
LLNCaP; PC3) and three human epithelial cellular lines of the 
bladder cancer (T24; 647V; 1207), the various types of 
cellular lines are identified on the basis of the 
characteristics, in particular of the aggressiveness, of the 
cancerous process. 

The cancerous cells are sown, with an initial 
concentration of 20,000 cells/cm 2 , in plates having 96 wells 
"With a cellular culture medium RPMI added with foetal bovine 
serum 5% and L-Glutamine 1%. Solutions in dimethyl sulphoxide 
of the tested compounds at three different concentrations (10" s 
' M; 10' 5 M; 10* 4 M) or the carrier (DMSO l°/oo) added to the 

culture medium. 4 days after the ' treatment the cellular growth 
was measured by the method with MTT ( 3- [4 ,5-dimethylthiazol-2- 
yl]-2,5-diphenyltetrazolium bromide) de-scribed by Turner in: 
Turner T., Chen P., Goodly L.J., Wells A. Clin. Exp. 
Metastasis 1996, 14, 409-418. The results, reported in Table 
3, are expressed as inhibition percentage of the cellular 
proliferation determined by measuring ! \ the cellular 
proliferation in the cellular cultures treated with the tested 
compounds with respect to that measured in cellular cultures 
treated with dimethyl sulphoxide l°/oo- 

The results reported in Table 3 show that the 
nitrooxybutyl ester of sulindac (Ex. 18) at the 10" 5 M 
concentration has a strong inhibitory effect on the 
proliferation of all kinds of cancerous cells examined; the 
compound of Ex. 16, reported in the Table with the simplified 
denomination of nitrooxybutyl ester of the ibuprofen der. with 
ferulic ac. and the compound of Ex. 17 , reported in the Table 
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with the snapllfi** denomination of nitrooxybutyl ester of the 
£ lnrbiprofen der. with ferulic aci. are active in very 
aggressive prostate and bladder tutors, as it is shown by the 
results obtained on the cellular lines ™caP and PC3. and 
64VV 1207. The compound of Ex. 7. reported in the Table with 
the 'amplified denomination of nitrooxybutyl ester of the 
laPirin der. with ferulio ac. is active, at 10 = concentre- 
aspix . w,, t-y.- -results obtained on 

tions. in prostate tumours as shown by the results 

the cellular lines LNCaP and PC3. 

^nation in vitro of the effect of the compounds of 
invention on the timidine incorporation in human *deno 

carcinoma KT29 cells ' ^ 

Human adenocarcinoma cells are sown o e 
wells (2.5 x 10- cells/Plate, with a standard culture medrum 

After 24 hours some plates are inoculated with the tested 
pounds dissolved in dimethylsulphoxide at a 200 MM 
, , concentration and others are treated with the tested eo^ounds 
dissolved in dimethylsulphoxide at a 200 MM concentration in 
the presence of a solution of cisplatinum 25 pH. Mter 15 
w of incubation the plates are put into contact with a 

solution of •H-timidine 1 UCi/mol (MS. 3.000 Ci/mol). 

, ,„>, „i,te is first washed twice 
The cell monolayer of each plate 

wlth a cold saline buffer. then treated with TCA 

► »oidl at 5% for 10 minutes and then washed 
(trichloroacetic acid) at 

Lee times with absolute alcohol. The cells of each well are 
^solved in 500 ,1 of NaOH 0.1H and the incorporated 
radioactivity is determined by spallation counting 

The Obtained results are reported in Table 4 and 
expressed as percentage of 'H-Timidine incorporated in the 
' C ells treated with the tested compounds and in the presence of 
Cisplatinum. considering egual to 100 the amount of H- 
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Timidine incorporated in the cells treated only with 
Cisplatinum. ' 



Table 1 



Activity -in the prevention of the liver injury induced by 

Concavalin A 


Treatment 


Dose 
. (mg/kg) 


Liver injury 
% 


{ Treated controls 




100 


Untreated controls 




2 


Paracetamol 


500 


160 


Nitrooxybutyl ester of the 
Paracetamol der. with ferulic 
acid 

(Ex. 8) 


500 


! j 

8 


Paracetamol nitrooxybutyl ester 
(Ex. 9) 


500 


10 


Aspirin 


300 


120 


Aspirin ester with 5- 
nj. trooxymethyl - 2 -hydroxymethyl 
pyridine 

(Ex. 3) 


300 


5 


Aspirin ester with 3- 
ni trooxymethyl - 2 - hydroxymethyl 
pyridine 

(Ex. 4) 


300 j| 

U 

» i 

!\ 


7 


Sulindac 


200 


115 


Ester sulindac with 6- 
ni trooxymethyl - 2 - hydroxymethyl 
pyridine 

(Ex. 19) 


200 


23 


Sulindac 4 -nitrooxybutyl ester 
(Ex. 18) 


200 


18 
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Table 2 



activity in vitro on the proliferation o£ cancerous cells 




Concentration 


Proliferation 


Treatment 1 


QiM) 


% 


Controls j 




100 


[ Aspirin 


500 


100 


f Nitrooxyoucyl ester oi 
aspirin der. 
with ferulic acid 


300 


50 


v • \ (Ex. 7) 1 






j Aspirin ester with 3- 
nitrooxymethylphenol 


300 


40 


\ (Ex. 5) 






Aspirin ester with 4- 1 

nitrooxyinethylphenol 

1 ( Ex . 6 ) 




0 


1 Aspirin ester with 6- 

nitrooxyraethyl - 2 -hydroxymethyl 
pyridine 

\ 

(Ex. 1) 


10 i j 


0 






., Aspirin ester with 2- 
M nitrooxymethylphenol 

■ t 


20 


50 


(Ex. 20) 






"i Sulindac 


T~ 50 


"j 100 


Sulindac 4-nitrooxybutyl ester 


| j 

50 !.! 


0 


(Ex. 18) 
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Table 3 



Determination in vitro of the inhibitory effect on the 
proliferation of cancerous human cells of prostate cancer and of 
bladder cancer of the compounds of the invention 



Compounds 

• 


Cone. 
(M) 


Inhibition of the proliferative activity 

( % ) 


Human epithelial 
cells of prostate 
cancer 


Human epithelial 
cells of bladder 
cancer 






PNT1 A 


LNCaP 


PC3 


T24 


647V 


1207 


Siilindac 


lO' 6 


3 


17 


5 


0 


9 


0 


Nitrooxybutyl 
















ester 


10" 5 


38 


74 


68 


82 


80 


74 


{Ex. 18) 


















1CT 4 


81 


88 


74 


93 


92 


88 


Nitrooxybutyl 


10" 6 


0 


8 


4 


0 


0 


2 j 


■ester of the 
















Ibuprofen der. 


10" 5 


4 


33 


9 


0 


0 


0 


with 
















Ferulic acid 


10 


20 


60 


47 


22 


45 


43 


.(Ex. 16) 
















Nitrooxybutyl 


10 s 


0 


1 


8 


0 


0 


'! 0 


ester of the 
















Flurbiprof en 


10" 5 


2 


26 


20 


n° 


13 


0 


der. with 
















Ferulic acid 


io- 4 


13 


58 


53 


23 


41 


34 


(Ex. 17) 
















Nitrooxybutyl 
ester of the 
aspirin der. 
With Ferulic 
acid 
(Ex. 7) 


icr 6 
icr s 
icr 4 


0 
0 

72 


20 
47 
81 


1 

30 
69 


2 
0 

55 


0 
0 

50 


4 

24 
82 
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Table 4 





■ " f the effect of some compounds on the 
SESTE^^T* hu»n aaenocarcin^a cells 


1 Treatment 


Cone. 
(|lM) 

_ 


Without 
Cisplatinum 

438 


With 25 \M 
Cisplatinum 

100 


Controls m _ 

Carrier (DMSQ) . __ 
Salicylic acid 


200 


— i 1 
438 j j 

438 


100 

100 


Comparison 

3 - ( nitrooxymethyl ) 

phenyl ester 
of Salicylic acid 

(Ex.15) 


200 


246 


50 . 


Acetylsalicylic acid 


200 


438 


100 


. ■_ \ •• comparison 

3 - (nitrooxymethyl ) 

phenyl ester 
of Acetylsalicylic 
acid 

(Ex. 5) 


200 


192 


46 
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CLAIMS 

1. Use f or • preparing drugs for pre -cancer or cancer diseases 
on an inflammatory basis of nitroderivatives or salts 
thereof having the f ollowin general formula ( I ) : 
A-X 1 -L-(W) p -N0 2 (I) 

wherein: 

p is an integer equal to 1 or 0; 
A = R-T 1 - , wherein 

R is the radical of a precursor drug and it has 

the following formulas: 




(AI) 

wherein 

s is an integer and it is 1 or 0; 
^ai i ® ^ ' CH 3 . 

Rj is OCOR 3/ R 3 being a C^Cs linear or branched 

radical, NHCOR 3 , wherein! R 3 has the above 

meaning, or R x is OH # CH 2 CH(CH 3 ) 2 , phenyl, 

benzoyl , 4,6- dichlorophenylamino ; j 

R 6 is H, or one halogen atom, preferably 

fluorine; 

or Rj and R 6 , when are located in the adjacent 
positions 4 and 5 of the aromatic ring of 
formula (AI), form the radical of following 
formula (Ala) : 




(Ala) 
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or R can be the following formula: 




(AID 

T = (CO) t or (X),, wherein X = 0. S. NR 1C , R 1C is 
H or a linear or branched alkyl, having froxn 1 to 
5 carbon atoms, t and f are integers and equal 
to zero or 1, with the proviso that t = 1 when 
t > = 0; t = 0 when t ' = 1; 
Xi = -T B -Y-T BI - wherein 

T B and T BI are equal or different; 

« m - v whem t' =0/ X being 
T B = (CO) when t = 0, T B - X when t 

as above; 

T M = (00). or (X) txx . wherein tx and txx have the 
value of 0 or 1; with the proviso that tx = 1 
when txx « 0; and tx - 0 when txx - 1; X is as 
above ; 

Y is a bivalent linking group selected from the 
following: 

R TIX Rnix 



[Clmx— Y 3 — tC] n iix 

Bnx- ■ RrIIX ' 

(ID 

wherein : 

• , paer i n the range 0-3, preferably 
nIX is an integer in 
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nllX is an integer in the range 1-3, preferably 
1; 

^tix' Rtix-/ Ktux' Rtiix" equal to or different from 
each other are H or a C x -C 4 linear or branched 
alkyl; preferably R nx , Rp^, Rp IIX , R-p IIX , are H; 
Y 3 is a saturated, unsaturated or aromatic 
heterocyclic ring, having 5 or 6 atoms, 
containing one or two nitrogen atoms, 
an alkyl ene group R 1 wherein R' is a C x -C 20 linear 
or branched when possible, preferably having from 
2 to 6 carbon atoms, optionally substituted with 
one or more of the following groups : 
-NHCOR3, wherein R 3 is as above, -NH 2 , -OH or 
a cycloalkylene having from 5 to 7 carbon atoms , 
optionally substituted with side chains R', R' 
being as above, one or more carbon atoms of the 
cycloalkylene ring can optionally be substituted 
by heteroatoms; or 



(III) ; i 

wherein n3 is an integer from 0 to 3 and n3 1 is 
an integer from 1 to 3; 





(CH 2 ) 



(IV) 
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wherein n3 and n3' have the above meaning, 




(V) 

wherein 

r 4 is hydroxy, hydrogen, R 5 0- alkoxy wherein R 5 
is a 0,-0,0 linear or branched or cyclic alkyl 
group, preferably R s is a methyl group; 
R 2 is a C 2 -C 10 linear or branched alkenylene 
group which can contain one or more double 
bonds , preferably R 2 is the ethenylene group 
( -CH=CH- ) ; or 



R lf *if 

_ch-1:h-ch 2 -(o-ch-ch-ch 2 ) ) 



ONO, 



ONO, 



(VI) 



-CH 2 -CH-CH 2 - (O-CHa-OI-CH^sr- 



ONO, 



ONO, 



(VII) 



•if 



— CH-CH 2 - (0-jrH-CH 2 ) n — 



(VIII ) 
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r 



(IX) 

wherein R if = H, CH 3 and nf is an integer from 0 

to 6; preferably from 0 to 4; 
L = covalent bond, or L = X, X being as above, or 
L = CO; 

W = Y T 0 wherein Y T has the same meanings of Y and Y T 
in the compound of formula (I) is equal to or 
different from Y. 
Use according to claim 1, wherein the diseases on an 
inflammatory basis are those affecting the digestive 
apparatus, preferably the intestinal tract, such as 
colites , gastrites , enterites , duodenites ; besides 
hepatopathies and tumoral processes related to diseases 
on an inflammatory basis. 
Use according to claims 1-2, wherein: ■ 

when in formula (AI), R x is . an acetyloxy group in 
position 2 of the ring, s = 0 and R 6 = H and the- free 
valence of the radical R is saturated with the -COOH 
group, the compound is known as Acetylsalicylic Acid, 
when in formula (AI) R x is a hydroxyl group in position 2 
of the ring, s = 0 and R 6 = H and the free valence of the 
radical R is saturated with a -COOH group, the compound 
is knon as Salicylic Acid, 

when in formula ( AI ) R x is an acetylamino group in 
poistion 4 of the ring, s = 0 and R 6 = H and the free 
valence is saturated with a -OH group, the compound is 
known as Paracetamol, 

when in formula (AI) R x is CH 2 CH(CH 3 ) 2 in position 4 of the 
ring, s = 1, R M = CH 3 and R 6 = H and the free valence is 
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saturated 1th a O0CH group, the compound is Known as 

„ h en in formula (1, *, is Phenyl and is in position 4 

the. ring, . - 1. ■» - «* = * " * £ 

the free valence is saturated with a -COOH group, the 

compound is Known as Flurbiprofen. 

• w (AID the free valence is saturated with 
when in formula Iftii i 

the -COOH group, the expound is known as Sulmdac, 
len in formula (AX) R, and R 6 are the rascal of 

:i la c «i - - - — - rvr rir:: 

4 and 5 of the ring, s = 1, M " CH " 
• free vaxence is saturated with a -COOH group, the 

compound is known as Naproxen, ^ition 
la (H1 R is a benzoyl radical m position 
wh en in formula (AI) ^ r = H and the 

5 of the aromatic ring, s = 1, R*i * 

free valence is saturated with a -COOH group, the 

compound is known as Ketoprofen, 

. fAT1 R = 2,6-diclorofenilammmo in 
wh en in formula * ' = = H and the 

•position 2 of the ring, s = 1 , M 

Lee valence is saturated with a -COOH group, the 
compound is known as Diclofenac. 

r-o claims 1-3; wherein Y m formula (II) 
4 use according to claims i ^, 

v rt f x in formula (D is selected 

of the linking group Y of X x in 

from the following bivalent radicals: 



-N 



(Y4) (Y5) (Y6) 



(Yl) (Y2) (Y3) 

-lO- Hf*V 



(Y8, (W) <™> (YU) 
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' H 1 H H 

(Y12) (Y13) (Y14) (Y15) 

5. Use according to claim 4, wherein Y 3 is an aromatic ring 
having 6 atoms, containing one nitrogen atom, said 
aromatic ring having the two free valences respectively 
in the positions 2 and 6, or 2 and 3 or 2 and 5 with 
respect to the heteroatom. 

6. Use according to claims 4-5, wherein Y 3 is Y12 (pyridyl). . 

7. Use according to claims 1-6, wherein in formula (I): 

when in formula (AI) s = 0 and R 6 = H: 

R is a radical of formula (AI) wherein the 
substitiient R x is in position 2 of the aromatic 
ring, and it is selected between acetyl oxy or 
hydroxyl, or it is an acetylamino group and 
then it is in position 4; -T X -T B - is a -CO-O- or 
-O-OC- ester group; Y of the radical X 1 is a 
bivalent linking group selected from the 
following: 

a radical of formula (III) as above, 
wherein, n3 = 0 and n3 ' =1, 
a radical of formula (II) as above wherein 
Y 3 is Y12 as above defined A\ 
a radical of formula (VIII) as above 
wherein R lf is hydrogen and nf = 1; 
T B1 = -O- , L = covalent bond; p = 0; 
R is a radical of formula (AI) wherein the 
substituent R x is in position 2 of the aromatic 
ring, and it is selected between acetyloxy or 
hydroxyl, or it is an acetylamino group and 
then it is in position 4; -T^-T^ is a -COO- or 
-O-OC- ester group; Y of the radical X x is a 
bivalent linking group having formula (V) as 
-61- 
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above wherein R 4 is a methoxyl group and R 2 « 

m x n<t a -CO-O- or -O-OC- ester 
-CH=CH-; "T B1 -L- is a 

_ n - i. w = YO wherein Y is -(CH 2 ) 4 - or 
group; p - w 

-(ch 2 ) 3 -; 

R is a radical of formula (AI) wherem the 
substituent R, is in position 4 of the aromatic 
ring, and it is acetylamino; -T t -T.- - -O-CO- ; Y 
of the radical X, is -(CH,),-.; -O- (L - 

covalent bond); p = 0; 

R is a radical of formula (AI) wherein the 
substituent R, is in position 4 of the aroamtic 
ring, and it is acetylamino; -T x -T.- = -O-C0-; Y 
of the radical X, is an ethylene group 
substituted with an acetylamino group: 
-CH(NHCOCH 3 )-CH 2 -; -T tt -L- - P 
YO wherein Y is - (CH 2 ) 3 - ; ; 
when in formula (AI) s = 1: 

* is a radical of formula (AI) . Re - H or F in 
position 3 of the ring, R, = CH 2 CH(CH 3 ) 2 or 
phenyl in position 4, is a -CO-O- ester 

group; Y of the radical X, is a bivalent 
• linking group having formula (V) as above 
wherein R 4 is a methoxyl group and R 2 = -CH=CH- ; 
-T B1 -L- is a -CO-O- ester group,- p = 1; W = YO 
wherein Y is -(CH a ) 3 -; \ I 

wh en in formula (I) R is a radical of formula (All) , 
- Tl -T B - = -CO-O- ; Y of the radical X, is a bivalent 
' linking group selected from the following: 

. a radical of formula (II) as above wherein Y3 
is Y12 as above., 
-(CH 2 ) 4 -; 

_ Tbi . = -o-, L = covalent bond; p =• 0. 

,„,„. 1-7 wherein the compounds are 
.8. use according to claims 17, 

selected from the following: 
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when the drug radical has formula (AI) the compounds 

of formula (I) are the following: 
2- (acetyloxy) benzoic acid 3- (nitrooxymethyl) phenyl ester, 
2- (hydroxy )benzoic. acid 3- (nitrooxymethyl) phenyl ester, 
2- (acetyloxy) benzoic acid 4- (nitrooxymethyl ) phenyl ester, 
2- (hydroxy ) benzoic acid 4- (nitrooxymethyl ) phenyl ester, 
2- (acetyloxy) benzoic acid 2- (nitrooxymethyl )phenyl ester, 
2- (hydroxy )benzoic acid 2- (nitrooxymethyl )phenyl ester, 
2- (acetyloxy) benzoic acid 6- (nitrooxymethyl) -2 -methyl 
pyridinyl ester hydrochloride, or nitrate, 
2 - ( hydroxy ) benzoic acid 6 - ( nitrooxymethyl ) - 2 -methyl 
pyridinyl ester hydrochloride, or nitrate, 
2 - ( acetyloxy ) benzoic acid 5 - ( nitrooxymethyl ) - 2 -methyl 
pyridinyl ester hydrochloride, or nitrate, 

2 - (hydroxy ) benzoic acid 5 - (nitrooxymethyl ) - 2 -methyl py- • 
ridinyl ester hydrochloride or nitrate, 

2 - ( acetyloxy ) benzoic acid 3 - ( nitrooxymethyl ) - 2 -methyl \ j 
pyridinyl ester hydrochloride, or nitrate, 

2- (hydroxy) benzoic acid 3- (nitrooxymethyl ) -2-methyl py- 
ridinyl ester hydrochloride, or nitrate, 

trans - 3 - [ 4 - [ 2 - acetyl oxybenzoyloxy ] - 3 -methoxy phenyl ] -2- 

propenoic acid 4- (nitrooxy )butyl ester, 

trans - 3 - [ 4 - [ 2 -hydroxybenzoyloxy ] - 3 -methoxyphenyl ] - 2 - 

propenoic acid 4- (nitrooxy ) butyl ester, . j 

4- (nitrooxy )butanoic acid 4- (acetyl ainino ) phenyl ester, 

trans - 3 - [ 4 - ( 4 ' - ni tr ooxybutyryloxy ) - 3 - methoxy phenyl ] - 2 - 

propenoic acid 4- ( acetyl amino) phenyl ester, 

3 - (nitrooxymethyl ) - benzoic acid 4 - ( ace tylamino ) phenyl 
ester, 

4 - (nitrooxymethyl ) - benzoic acid 4 - ( acetyl amino ) phenyl 
ester, 

2 - (nitrooxymethyl ) - benzoic acid 4 - ( acetyl amino ) phenyl 
ester, 
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acid 4- (acetyl 



acid 4- (acetyl 



acid 4- (acetyl 



acid 4- (acetyl 



4 - ( acetyl amino ) 



5 - ( nitrooxymethyl ) pyr idin - 2 - carboxylic 
amino) phenyl ester, 

6- (nitrooxymethyl) -pyridin-2-carboxylic 
amino) phenyl ester, 

3- (nitrooxymethyl) -pyridin-2-carboxylic 
amino) phenyl ester, 

5- (nitrooxymethyl) -pyridin-2-carboxylic 
amino) phenyl ester, 

5- (nitrooxymethyl)pyridin-2-acetic acid 
tjhenyl ester, 

, . o acetic acid 4- (acetyl ammo) 

6 - (nitrooxymethyl )pyridm- 2 -acetic 

ohenyl ester, , 
l (ni ™»ethyl>pyri a in-2-acetic acia 4- (acetyl 

phenyl ester, 

- \ 3 . i ^nitrooKy.ethylcxy^ropanoic acid 4- (acetyl a^no, 
phenyl ester, 

trans 3- [4- (4' -nitrooxybutyryloxy) -3-methoxyl phenyl-2- 
propenoic acid 4- (ace tylamino) phenyl ester, 
2 . (acetylamino) -3- (4-nitrooxybutyryl) -3-mercapto 

propanoic acid 4 -( acetylamino ) phenyl ester, 

trans-3- [4- ta-methyl-4- (2-methylpropyl)phenyl acetyloxy] - 

-3-methoxyphenyl]-2-propenoic acid _ 4-nitrooxybutyl 

ester, 

trans 3- (4- [2-fluoro-a-«thyl(l.l- -biphenylyl) -acetyloxy] 
^ethoxyphenyl^-propenoic acid 4-nitrcoxy butyl 

ester, \ \ 

,S> 6 - m etoxy-a-n.ethyl-2-naphtalenacetic acicl 2-nvetho.y- 
4 . l(1E) -3-[4-(nitr=oxy)butox y l-3-oxo-l-propenyl]phenyl 

ester, 

(S) 6.-metoxy-a-methyl-2-naphtalenacetic acid 3-(nitrooxy 
methyl) Phenyl ester, 

(S , 6-metoxy-a-methyl-2-naphtalenacetic acid 6-<nitrooxy 
methyl ) - 2 -methylpyridinil ester , 
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( S , S ) -N- acetyl - S - ( 6 -metoxy- oc-methyl - 2 -naphtaleneacetyl ) 
cysteine 4- (nitrooxy) butyl ester, 

2 - [ ( 2 , 6 -dichlorophenyl ) amino ]benzeneacetic acid 6 - (nitro 
oxymethyl) -2-methylpyridinil ester chloridrate, 

when the drug radical has formula All the compounds 

of formula (I) are the following: 

(Z) -5-f luoro -2 -methyl -1- [ [4- (methyl sulphinyl) phenyl] 
methylene] -IH-inden- 3 -acetic acid 4- (nitrooxy ) butyl 
ester, 

(Z) -5-f luoro -2-methyl-l- [ [4- ( me thy 1 sulphinyl ) phenyl ] 
methylene] -IH-inden- 3 -acetic acid 6- (nitrooxy- 
methyl) -2 -methyl pyridinyl ester hydrochloride, or 
nitrate , 

( Z ) - 5 - f luoro - 2 -methyl - 1 - [ [ 4 - (methyl sulphinyl ) phenyl ] 
methylene] -IH-inden- 3 -acetic acid 5- (nitrooxy- 
methyl) -2 -methyl pyridinyl ester hydrochloride, or 
nitrte, 

( Z ) - 5 - f iuoro - 2 -methyl - 1 - [ [ 4 - ( methyl sulphinyl ) phenyl ] 
methylene] -IH-inden- 3 -acetic acid 3- ( nitrooxy - 
methyl) -2 -methyl pyridinyl ester hydrochloride, or 
nitrate - 

9. Use according to claims 1-8, wherein for the prevention 
and/or treatment of tumoral diseases the compounds of 
claims 1-8 are administered in cojnbination with 
chemotherapeutic drugs or in the radiotherapeutic 
treatment . 

10. Compounds according to claim 8. 
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